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PREFATORY NOTE, 



When about to enter for tlic first time 
upon his duties as Professor of Clinical 
Medicine, and to deliver tke summer course 
of Clinical Lectures for 1856, in the Uni- 
versity of Edinburgh, the author looked 
about for some clemeutarj work on the 
inductive philosophy which he could recom- 
mend to his class, for their instruction and 
guidance in clinical observation and research. 
He found several sufficiently able manuals 
of physical diagnosis adapted to students 5 and 
good elementary works on the uses of the 
microscope and on the routine of the clinical 
wards, with systematic in stnictions " how and 
what to observe." But he found none whicli 
instructs the medical student in a simple and 
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rREFATORY NOTE. 



tiously applied by the youtlifiil inquirer. 
Hence the numeroua cautions as to these 
sources of error, whether in reasoning or in 
ohservation, which the writer has ventured 
to give. 

In omitting all details as to the methods 
of using the instrumental aids to research (that 
is, the aids to the senses) which modern science 
has given to medicine, and which might 
have been introduced with perfect propriety, 
the writer by no means intends to dis- 
parage those aids ; the omission is simply 
due to the circumstance, that they have already 
had a most fitting and ample exposition in va- 
rious works, writ for the express pm-pose, and 
very generally in the hands of students. What 
he thought of more advantage was to point 
out the danger of too great a reliance upon 
those means of research, and of a too ex- 
clusive use of them. He also thought it a 
necessary thing to supplement and complete 
the manuals of physical diagnosis, by de- 
tails as to physiognomical diagnosis. This 
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singularly important department of practical 
medicine is as yet but rudimentary, and the 
author, therefore, has only ventured upon a 
mere outline. It is a department, how- 
ever, which will amply repay culture. It 
will, in fact, when fully developed, add more 
to our available knowledge than physical 
diagnosis, in the same propoiiion as the rea- 
son peneti-ates more deeply than the senses 
into the nature of things. 

It further seemed to the author of some 
importance that the student's attention sbould 
be directed especially to tbe natural bistory 
of disease, with a view to a more philoso- 
pbical, more really practical, and more truly 
natural system of medicine than has hitherto 
been given to tbe world. Hence the intro- 
duction of a subject not often noticed, and 
when noticed, always imperfectly in system- 
atic works— the order of succession of vital 
phenomena, and the other points discussed 
in tbe third lecture. This, however, is also 
but an outline of the subject. 



XIV PREFATOBY NOTE. 

In conclusion, tlie writer would remark, 
tb.at lie lias adopted tlie present form, from a 
conviction, that the simple and familiar style 
of a lecture would be more attractive to the 
student than the rigid gravity of a set 
treatise. Of the lectures themselves it may 
be stated, that for want of time none of them 
was delivered in extenso, and some were not 
delivered at all. 



BuTLAND Street, Edinbubqh, 
September 1856. 
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LECTURE I. 



GENERAL PRIlifCIPLES OF OBSERVATION 
AND INQUIRY. 

Introduction. — ^We are met to-day in order that 
for the next three months we may study and practise 
medicine together at the bedside of the sick. To 
us all these pursuits are of singular importance. 
To you, clinical study is the culmination of your 
academic career, and upon the habits you now form, 
and the doctrines you now imbibe, much of your 
success and happiness in the practice of your future 
profession will depend. To me, clinical teaching 
involves a grave responsibility; for to guide you 
rightly in your studies, as well by precept as by 
example, is to ensure, so far as I am concerned, that 
your career shall be successful and happy, and there- 
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with human suflfering largely alleviated, and the 
profession of medicine advanced. 

And perhaps I may be permitted, once for all, 
to allude now to other circumstances which give me 
serious thought, yet of a more personal character. 
I am associated in this duty with gentlemen here 
present, who have already attained to a distinguished 
position as clinical teachers. As the successor of 
Dr. Ahson, too, I follow one whom all men esteem 
and revere. The entire profession regret with you 
the loss of his valued instructions and his large 
experience. If, then, I doubt my ability to bend 
the bow of Ulysses, or fear to be put in compa- 
rison with those most able men to whom I have 
referred, 1 am sure the fear and the doubt may well 
be excused. 

I need say hardly one word in commendation of 
clinical teaching. It is of singular advantage in 
every way. To the sick poor especially valuable, 
because it secures to them at small, if any, cost to 
then: feelings, the most careful consideration of their 
case. To the pubKc not less advantageous, because 
it is the best means of advancing medical art and of 
training students into good practitioners; to the 
student, it affords him an opportunity of meeting dis- 
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ease face to face, not easily met with elsewhere ; 
and therefore of vital importance to you, since it 
enables you to secure the great object of all your 
studies. That object is the acquisition of those 
qualities which, included under the temia profes- 
sional skill and tact, constitute the surest means of 
professional success. To aid you in attaining this 
great object will be equally ray pleasure and my duty. 

And first let me explain what I mean by profes- 
sional skill and tact. Professional skill iiiiidies a 
knowledge of diseases, and of their most appropriate 
treatment. Professional tact, a quickness in applying 
that knowledge at the bed-side, and in directing and 
securing the most appropriate treatment. With a 
ready appreciation of the essential points in the case 
before you, there must be a decisive opinion of what 
is needed, and prompt action upon the opinion. In 
a few words, it may be said that the sagacious prac- 
titioner determines quickly and clearly what ought to 
be done, what can he done, and how what can be 
done may be accomplished. This is what constitutes 
professional skill and tact at the bed-side ; and this 
you have to acquire. 

But in your future career you will have to labour 
as members of the profession at large ; that knowledge 




INTEODCCTION. 



[leqt. 1. 



whicli you have received from past generations you 
must improve and increase. This is a duty not only to 
be done simply, but to be done with professional skill 
and tact — that is, to he done so that you will extend 
your own repatation, while you add to the domains 
of medical science and art. To this end your 
researches must be practicalj while they are profound; 
philosophical in their method and aim, while they 
are laborious and minute. You must learn how to 
perform this duty. 

Now, in the exercise of your profession with these 
objects, you axe iu hourly contact with your feUow- 
men, with no other power over them, under ordinary 
^circumstances, than so much influence as their own 
desires or their personal esteem for you may BOpply. 
You have to collect evidence where no oath binds 
the speaker ; to penetrate disguises ; to sift conflict- 
ing statements ; to reconcile improbabihties. Without 
the power to experimentiilize — that is, to vary at will 
the circumstances, so aa to disentangle the essential 
from the non-essential, or without even the power to 
cross-examine, you must come to a conclusion ; often 
with but a moment for deliberation, you must act. 
And when you have determined what is to be done 
under the circumstances, still you will usually have no 
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power to compel to the necessary course of conduct, 
except through thoei* motives to action which are 
consonant with the hopes, the feaxs, the prejudices of 
your patient. To investigate a case rightly and to 
secm-e that the necessary measures he executed 
promptly and fully, you must he ahle to judge 
qui'jkly as to these motives. This judgment can 
only he founded on a thorough knowledge of human 
nature, and this knowledge and the use of it, there- 
fore, constitute important elements of professional 
skill and tact. 

How, then, can I assist you in the acquisition of 
these qualities ? By precept and hy example only ; 
yourselves must do the lest. I can explain to you 
what is the nature of the mental processes by which 
skill and tact are acquired. I can pouat out to you 
how to conduct those proceBses; what methods are 
to be followed in investigation ; what errors to be 
avoided ; what fallacies to be guarded against. I can, 
in shortj give you a brief outline of a system of 
clinical rcacarch, and I can indicate to you in the 
clinical wards of the Infirmary how this system can 
be carried out. Here, then, I must deUver my pre- 
cepts ; there you must learn practically how aknple and 
yet how difficult is the art and the study of medicine. 
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As to the plan I propose to adopt, it is tliis : — 
In the first place, and in the present lecture, I will 
lay before you my views as to the mental processes 
by which knowledge and tact are acquired. And, 
inasmuch as the tact to investigate and the tact to 
discover and treat disease are nearly identical in their 
nature, I shall consider the matter with reference 
to both these duties. While pointing out principles, 
I shall also point out fallacies and sources of error, 
adding practical illustrations. This will constitute an 
exposition of general principles. 

In the next place, I will give an exposition of 
the methods to he followed, founded on the principles 
previously developed. I shall therefore point out 
the order and means of investigation ; the leading 
phenomena to be investigated ; and the rules for 
attaining satisfactory results — that is, all that it is 
possible, under the circumstances, to attain, w^hether 
in the investigation and treatment of disease, or the 
advancement of medical science and art. 

In addition to skill in detecting, prescribing, and 
investigating, there is a tact required to secure the 
due execution of the mcasiu*CB determined upon, and 
the management of the patient to that end. This 
will also constitute a subject of inquiry. 
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NATURE AND ACQUISITION OF EXPEEIENCE 
IN MEDICINE. 

Empieical Diagnosis and Therapeutics. — 
What is requisite teclinically for a practitioner of 
medicine? He may be cousidered from two points 
of view. First, as the un instructed man, guided by 
an unenlightened experience. Secondly, as the taught 
man, guided by enlightened experience. The one 
knows disease and its treatment solely from having 
often seen Bimilar groups of morbid phenomena 
or symptoms made to disappear by the same agent. 
Each symptom, or group of sjTnptoms, he dcBignates 
as a disease, giving it a name, and the agent he terms 
the remedy for the disease. All he asks for is a cure 
for the disease — it may be a headache or a cough — 
without reference to the abnormal changes in struc- 
ture and function upon wldch the abnormal phe- 
nomena depend. This is experience simply. From 
the earliest records of medical art to the present 
moment, we have abounding ilkistrations of this 
metliod of practice. Take aa an example the Hippo- 
cratic treatment in a conmiencing case of Pleuro- 
pneumonia. " When pain seizes the side, either at 
the commencement or at a later stage, it wilt not be 
improper," it is recorded in the works of Hippocrates, 
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" to try to dissolve the pain by hot appHcations. Of 
hot appKcations, the most powerful is hot water in a 
bottle, or bladder, or in a brazen vessel, or in an 
earthen one ; but one must first apply something 
Boffc to the side to prevent pain. A soft large sponge 
squeezed out of hot water, and applied, forms a 
good application ; but it should be covered over, for 
thus the heat will remain in the longer," etc. For 
the 2400 years which liave elapsed since this was 
wi'itten no more simple, and at the same time equally 
effectual treatment of ])leuritic pain has been dis- 
covered or practised, and it may be added, that to 
this day the tnodus operandi of the means has not 
been made out. Amongst the Hippocratie writings 
is the following as to the treatment of peri-pneumoEic 
and pleuritic uflections : — *' If the- fever is acute, if 
there is pain in one side of the chest, or in both, if 
the patient suiTers during expiration, if he coughs, if 
the sputa are nisty, or livid, or tlun, and frothy, or 
blood-red, or if they diifer in any way from healthy 
sputa, it is necessary to act as follows : — The pain 
extending upwards towards the clavicle, or towards 
the nipple and the arm, the inner /Vein of the arm of 
the affected side should be opened. The quantity of 
blood draAvn should be in proportion to the constitu- 
tion of the body, the season, the age, and the colour ; 
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ami if tlie pain is acute, the bleeding sbould be pushed 
boldly to faintness," — a plan of treatment not unlike 
the modem. These are illustrationR of the simplest 
form of Empirical therapeutics, or therapeutics depen- 
dent upon the teachings of experience only. 



Empirical Pbognosis. — Medical tact may be 
shewn in the perception of the cause or causes of a 
given morbid state, and of the results ; in other words, 
of the antecedents and consequences. This know- 
ledge was comprised by the ancients under the general 
term proffnosts ; by the modems that term is limited 
to a perception of the event or consequences. As 
an illustration of empirical prognosis I give the fol- 
lowing fi'om the aphorisms of Hippocrates: — "In a 
fever not of the intemiittent type, if a lip, an eye- 
brow, an eye, or the nose be distorted ; or if there be 
loss of sight or of hearing, and the patient be in a 
weak state — whatever of these symptoms occur death 
is at hand." Hero again is a simple enumeration 
of phenomena in a given order, without reference to 
the cause or seat of the disease. The term fever com- 
prising all its past as well a& present phenomena ; the 
symptoms specially described are the prognostic phe- 
nomena, and death, the result, is predicted as neces- 
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earily following thoRe symptotna. To the practitioner 
instructed in the physiology and pathology of the 
nervous system, such s}Tnptoms indicate a condition 
as well as a result, viz., a complication involving the 
base of the brain. Yet there is nothing to shew 
that the writer of that ancient record of medical 
experience had such knowledge. We are sure, never- 
theless, that with practised perceptive powers he 
must have possessed a quick insight into the course 
of disease, although liis prognosis be purely empiricah 



Empibical Etiology. — Empirical etiology is 
on a similar footing. It is an instinctive pleasure of 
man's intellectual nature to look for and discover the 
causes of what happens to hun — *' Felix qui potuit 
rerum cognoscere causasy Take an aphorism from 
Hippocrates, as to the influence of age in the deve- 
lopment of phthisis : " Phthisis," he says, " most 
commonly occurs between the ages of eighteen and 
thirty-five years"— a general statement, which the 
application of the numerical method of investigation 
(one of the great intellectual means of discovery of 
modem times), made with the greatest care and on 
the largest scale, has only confirmed. The same 
remark applies to the influence of the seasons, as 
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laid down hy Hippocrates. The twenty-thixd apho- 
rism informs us that the diseases of winter are, 
" pleurisy, pneumonia, coryza, hoarseness, cough, pains 
of the chest, pains of the ribs and loins, headache, 
vertigo, and apoplexy." The hirge numerical returns 
to the Registrar-General, with all the advantages of 
modern science, only demonstrate the truth of this 
aphorism ; yet it is piurely emiiirical. 

Comparative Merits of Experience. — These 
statements sufficiently prove the uses and even value 
of unenlightened simple experience in medical art ; 
but do they prove its excellence ? No. Such ex- 
perience is the most common thing in the world. 
Every man with opportunities for observing, and a 
mind for estimating, the relations of the phenomena 
that come under his daily cognisancOj acquires each, in 
his profession or business, the same kind of tact The 
Indian warrior on the trail of his enemy has not more 
acute tact in observing and concluding, than the detec- 
tive police officer in quest of bis object of pursuit — 
the forger or murderer. The common seaman or unlet- 
tered shepherd will anticipate far more readily than the 
experienced statesman the coming changes in the wea- 
ther ; but the statesman has equal tact in his vocation. 
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After a long life spent in the public service, at an age 

When old experience dotU attain 
To something Jike prophetic jstraiu — 

he can anticipate the course of events, and foresee 
the poKtica! storm ; and, if vigour of mind be left to 
him, can guide warily and well the helm of govern- 
ment. Such a statesman was the late Sir Robert 
Peel — the physician of the sick commonwealth. 

Now, experience has its principles as well as philo- 
sophy; for experience w philosophy — the philosophy 
of common sense ; and it is well that yon should know 
that these principles are nothing more than the apho- 
risms, proverbs, maxims, and wise sayings, current in 
the world. These are the pith and essence of mul' 
titiidinous experience, professional, moral, domestic, 
or national, as well as physiological and pathological 
In a word, they constitute empirical knowledge. The 
proverb, to mention a solitary instance, of " Conceit 
(or the fancy, imagination) will kill, and conceit will 
cure," is an embodiment of the philosophy of glo- 
bulistic and mesmeric therapeutics. The acquisition 
of a certain amount of medical knowledge, by unin- 
structed daily experience, is equally illustrated by the 
proverbial saying, " A man is either a fool or a phy- 
sician at forty," 



LECT. I.] FALLACIES A8 TO EXPERIENCE. 



13 



What, then, is the requisite conduct for the 
attainment of the wise experience of which I speak ? 
Simply this ; long-continued, sedulous, accurate obser- 
vation of manifest external phenomena — observation 
independently of aids, and therefore prompt, because 
practicable under all circumstances, in which the eyes, 
the earSj and the senses generally can c^j-operate 
with the instinctive exercise of the judgment, or 
common sense, as it is termed. There must be the 
practised eye and ear, trained by long use ; the prac- 
tised judgment, trained by careful exercise. All men 
have not the natiural qualities ; many want the 
industry ; but to tlltise who liave both, experience 
will afford a power of intuition such as is sometimes 
really marvellous in its results. 



Fallacles as to the Uses and Value op 
MERE Observation and Expeeience — But, after all, 
unlearned experience is not the best guide, nor empi- 
rical knowledge real science ; and this is a fallacy 
against which I must warn you ; for it is a very com- 
mon one. Medical practitioners in all ages, noting the 
great value of simple experience, and seeing how far 
away from truth and common sense men have been 
led by theories and hypotheses, have put simple expe- 
rience forward as something better or more instructive 
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than the combination of observation with theory — 
esteeming them as only miBchievons elements, and to 
be avoided at all cost. Now, this notion is, in fact, 
a theoretical notion ; for experience itself teaches us 
two great principles or maxims as to what is termed 
theory or hypothesis — namely, first, that theory cannot 
be dispensed with in observation ; and secondly, 
that theory, rightly used, is a necessary element not 
only in the advancement, hut in the practical applica- 
tion of all human knowledge. Let mo illustrate 
tliese propositions by facts drawn from experience, 
and by arguments upon those facta. 

Sydenham has had conferred upon him the title 
of the English Hippocrates. Undoubtedly, he stands 
out as one of the greatest men of the modem era of 
medicine. Now he, of all men of his era, has most 
strongly inculcated the empirical method of observa- 
tion and inquiry, to the exclusion of theory or hypo- 
thesis. To shew this, I will quote him. " In writing 
the history of a disease," he says, " every philoso- 
phical hypothesis whatsoever that has previously 
occupied the mind of the author should lie in 
abeyance. This being done, the clear and natural 
phenomena of the disease should be noted — these, 
and these only. They should be noted accurately, 
and in ail their minutencsfi, in imitation of the ex- 
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quisite industry of those painters who represent in 
their portraits the smallest moles and the faintest 
spots." Tn these directions Sydenliam is influenced 
by two hypotheses — first, that just as there are spe- 
cies of plants, there are also species of diseases, which 
have their clear and natural phenomena ; and 
secondly, that nature, in the production of disease, 
is " imiform and consistent." lie therefore roundly 
asserts, what is in fact contrary to the experience of 
us all, " that for the same disease in different persons 
the symptoms are for the most part the same, and 
the selfsame phenomena that you would observe in 
the sickness of a Socrates you would observe in the 
sickness of a simpleton." Now, diseases are really 
series of events, and not well-defined objects, as plants 
or animals, and these events vary as infinitely in com- 
bination aa the natures of the individuals to w liom they 
happen ; so that it is a medical proverb or maxim, that 
in practice " No two cases are alike." Sydenham was 
hypothetical, then, even in laying down his method ; 
was he less so in carrying it out? Let us look at 
one of his " Histories," and take up that of vernal 
intermittents. Strange to say, he adopts a. scries of 
hypotheses to explain h^'^iothesee I '* Now, during 
the cold of winter," he says, '* the animal spirita 
become strong and concentrated, from their recess. 
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In the meanwhile, viscid humours (less viscid, how- 
ever, than those that the heat of the previous autumn 
had wrought up even to seething and boiling) have 
been accumulated by nature during the whole winter 
in the volume of the blood." 

"Against these the animal spirits struggle — they 
try to fly off ; but they get entangled, and netted in, 
and held back." 

" This it is that excites the vernal ebullitionfi." 

" Exactly in this manner do full beer baiTels that 
have lain long in cool cellars, or in sand, begin to 
work as soon as they are set near a fire, when their 
hquor becomes ready to fly." 

" The blood docs the same." 

" Similarly affected it tries to clear itself ; and 
it docs its work quickly when the volatile sphits 
second it," etc. 

We need not be surprised, after this, that Syden- 
ham had a hypothesis also as to diseases, namely, that 
they arise " partly from the particles of the atmos- 
phere, partly from the different fermentations of the 
humours." Nor ia it at all remarkable that he was 
equally hypothetical in his practice, which in fact he 
w^as. It is not necessary to multiply illustrations of 
this kind. No man was ever great in medicine on 
the principles laid down by Sydenham, for no man 
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ever could be ; all, therefore, of the greatest thinkers 
will be found to be theoretical or hypothetical. ^Vbat 
is common to them all and really distinguished them 
all, as it distinguisbed Sydenham, is this — the com- 
bination of accurate, sedulous, minute observation with 
theories and hypotheses. 



THE COMBINATION OF THEORY WITH EXPE- 
EIENCE AND OBSERVATION. 

Nature and Uses of Theories and Hypothe- 
ses.— What, then, you will ask, is the natm-e of hypo- 
thesis or theory in medicine, and what the use? I 
will endeavour to explain to you. Experience shews 
that in medicine, as in every other branch of human 
knowledge, thought itself is impossible without hypo- 
thesis or theory. We instinctively desire to under- 
stand all that we observe to occur. No man can be 
content with mere perceptions, for these are only the 
stimuli to thought. After observation comes compa- 
rison with what we already know, and conclusion or 
inference from the comparison. This conclusion is a 
theory, which would be perfectly true if the data were 
complete and correct; but they are not» Our observa- 
tions are imperfect, our knowledge is imperfect — our 
conclusion, therefore, reflects the imperfection of our 

2b 
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observations and of our previous knowledge, and is 
never true, bat always hypothetical or theoretical ; 
varying^ from the truth, just in proportion as we are 
ignorant or imperfect obser\'ers. Having drawn our 
conclusion — that is, formed our theory, we may or 
may not rest satisfied with it. If wc wisely doubt, 
ihtn we desire to verify it by observation or experi- 
ment ; or if the conclusion be as to something attain- 
able, we endeavour to attain. And tliis is ou!y 
anot!ier way of testing the theory by experience. 
To tlieory, then, in this sense, that is, tested by obser- 
vation or experiment, ot experience, we owe all tnie 
progreas in knowledge, for empirical knowledge is 
stationary. If Columbus had not liad a geographical 
theory of dimly-conceived western lands, and the great 
kingdom of Cathay, he would never have set forth on 
Ilia voyage of discovery. Without theory, Harvey 
would not have unfolded the circulation of the blood. 
Without a theory, the grand laws of the imiverse^ 
would not have been revealed to Newton, and this 
Newton knew well. 

Sir David Brewster, in his Life of Newton (vol. 
i. chap, 3), gives a lii story of Newton's discovery of 
the composition of white light, The student will find 
in that history an interesting illustration of the uses 
of theories and hypotheses in research. Newton pro- 
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pounded Buccesaive hypotheaeg or " suspicions," and 
experimentally investigated the phenomena of the 
prism in reference to cadi, until lie arrived at a satis- 
factory exi)lanation. Every hj^othesis, therefore, 
except the last was necessarily erroneous ; but the 
investigation of each added to his knowledge, and 
brought him nearer to the truth. 



Theory Necessaky to Intestigation. — You 
must, therefore, by the very constitution of your men- 
tal nature theorise as well as observe. You cannot 
avoid it, try you ever so ; to attempt it, is to attempt 
au impossibility. In every case that you investigate, 
in every remedy you prescribe, you form one theory 
at least, if not many ; nor can you make any advance 
in science or art without it. Wliat, then, concerns 
you, is to know how you may theorise to the best 
advantage, and vfh&t errors you must avoid in the 
process ; to learn, too, how to estunate the theories 
of others ; for since theory is absolutely necessary t« 
tliought, all expressions of thought, whether they be 
evinced in collective words, as *' irritation," *' inflam- 
mation," " fever," " tonics," and the like, or in col- 
lective theories termed systems, are more or less hypo- 
thetical, and are therefore more or less fallacious. 

Let us look at this mattor as it concerns your 
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own minds m your Tocation. When you begin the in- 
veBtigation of a case, that is to say, of tlie condition of 
a person in a state of disease, what are the steps that 
you instinctively take ? These. You note some of the 
phenomena, and associate them in your mind hy the 
proccBS termpd association of id^as, with other pheno- 
mena, or conclusions as to other phenomena, which you 
have either yourselves witnessed already, and thought 
of, or have heard or read of as witnessed by others. You 
notice a similarity, perhaps, and yon come to the con- 
clusion, probably erroncoiis, ccrtainl}^ theoretical, that 
the two are identical. Tliis CMiclusion, if drawn from 
your individual experience, will lead to another con- 
clusion, founded also upon your individual experience, 
as to what will be beneficial or injuriouB to the suf- 
ferer^ — or, in other words, the treatment of the patient. 
If, as mil be the case, the conclusion be drawn from 
a more complex som*cc, a^z., the recorded theories 
and experience of others, then a knowledge of medical 
science enters into your conclusions. 



No TRUE Theoky possible witeout Science. 
-^Now, disease may be simply defined to be a devia- 
tion from the normal state, either of structure, or func- 
tion, or both. To know this deviation in its full extent, 
that is to Bay, its origin or causes, its nature, its course, 
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and its remedy, implies at least a knowledge of healtliy 
fanction and structure, or the science of physiology ; 
of the agents which cause deviation from the nonnal 
state, or etiology ; and of the mode in which those 
agents act, or pathology. All recorded theories and 
general terms, and all your conclusions, will therefore 
be applicable and complete only in proportion as they 
are founded upon this knowledge. Hence, your 
estimate of theories, as well as your power to com- 
prehend and control disease, will depend upon the 
amount of your physiological, pathological, and etio- 
logical knowledge. In proportion as this is extensive 
and accurate, will you be successful as practitioners 
and investigators. Here, knowledge is synonymous 
Tftith power; and in this respect a junior medical 
student of the present day is far superior to a Hip- 
pocrates or a Sydenham. 



The Fallacies of Theory detected by Experi- 
ENCE» — But however great the amount of knowledge of 
this kind you possess, it will not preserve you from 
fallacies ; on the contraiy, you may be the more 
seduced into them. Knowledge pufFeth up ; and 
theories, which are perhaps hardly a shade better than 
those that have been justly rejected, either take the 
place of facta in your conclusions, or are retained as 
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being true, or at least sufficient explanations. Phy- 
siology and pathology are full of these fake facts ; in 
therapeutics they crowd upon ua on every hand. 
Now, there is a very simple method of trying tlie 
value of a theory, and that is to put it to the test 
of experience. This is the Ithuriel's spear for all 
those hypothetical conclusions or theoretical views 
you may be tempted to adopt. It is the great secret 
of success in all researches ; nor is it difficult, for it 
ie what you will liave to do every day hi the actual 
treatment of disease. Your diagnosis is confessedly 
but a probahihty ; your treatment will test its worth. 



ILLUSTRATIONS OF THE FALLACIOUS USE 
OF THEORIES. 

Fallacy of Substituting a Theoretical Word 
FOB a Fact. — I will now point out to you, by 
way of example, some of the principal errors you 
will have to avoid in your observations and inquiries. 
The first and greatest of these is the substitution of 
a theory for a fact — a prohabih'ty far an actuality. 
This is so common an error, that you can hardly open 
any medical esaay without meeting with it, and it is 
a very insidioufl error. There are two or three prin- 
cipal modes in which it occurs. One is the use of 
collective words or general terms, as facts, which are 
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essentially tlieoretical, as " tonic," " diaphoretic," 
"fever," "iuflammation," and the like. In the search 
after accuracy, a definition ia given, and then it is 
thought that the word has a definite meaning. This 
is not so, however. Naturalists have not even de- 
fined what a speciea is, although they have only ohjec- 
tive phenomena to deal with, and can place the ohjects 
before them. In defining processes and states of 
living bodies, we must remember that we do not 
know the entirety of any one pi-ocess, for ive have 
never observed it — sometimes, indeed, only a small 
portion of a process ; as to the remainder, we draw 
conclusions only, that is, establish theories or proba- 
bilities. Nothing is so difficult to handle in this 
way as the phenomena of life, because all vital phe- 
nomena are continuous, or run into each other. It 
is this continuity that renders it all but imposaiblc 
to define a species with absolute strictness, or even 
what is animal and what vegetable. All words and 
terms in medicine, then, are sources of fallacy ; and 
this being so, it is not difficult to comprehend how 
all systems, as they are called in medicine — that is 
to say, methods of cure dependent upon one or two 
falsely called principles mttst be erroneous. How 
absurd the therapeutical dogma of similta aimiUbus 
curantur appears from this point of view. No diseased 
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indi-viilual is exactly like another individual ; nor, in 
the Bame, is the condition of one day like the condition 
of another. It is a mere assumption that they are. 

An illustration of this kind of error may he drawn 
from the theoretical use of terms in {iathological 
anatomy, or the anatomy of disease. No method 
seems so sure as that of dissection for determining 
the nature of a disease, and pathological anatomy 
has therefore always attracted earnest and enthu- 
siastic minda to its culture. The phenomena are 
often visible and tangible, or, if not, then there 
is the microscope and chemical analysis ; and the 
inference naturally follows, that the method is suffi- 
cient for the determination of the nature of disease. 
Brought to the test of experience, that cniciUe of all 
theories, we find tliat the hoped-for certabity is want- 
ing. Nothing, for example, seemed so settled by histo- 
logists as the characteristic forms of cancer-cells; recent 
discussions and experiments have shewn, however, 
that there is not that settled agreement on this point 
amongs microscopic observers, as was alleged, and 
for this reason, that the nature and forms of the cells 
arise out of a general theory of the cellular structure 
of cancer-growths. Theories, dietetic or therapeutical, 
founded upon the varying chemical composition of 
the urine, appear in succession ; each is received for 
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a time as a satisfactory theory, and is then proved 
by experience and observation to be erroneous. So, 
also, with theories of inflammation, and its sequelae ; 
these would appear surely within the domabi of his- 
tology and chemistry ; but all such attempts to 
demonstrate the nature of inflammation fail, for a 
satisfactoiy definition of what inflammation is, has 
never yet been advanced. Nor is it probable that 
attempts of this kind will ever succeed, seeing that 
the entirety of the group of processes known under 
that name liave never been observed, any more than 
the entire processes of the living organism. We have, 
in fact, observed and investigated only a portion, 
and that a very small portion, of the uiflammatory 
process. 



Fallacies of G enseal Pbtxciples and op 
Systems founded thereon. — All kinds of false sys- 
tems of medicine manifest therapeutical theories and 
fallacies. Homceopathy, hydropatby, and mesmerism 
are the three principal of modern times. Homoeo- 
pathy has for its basis two dogmas : the one to wliich 
it owes its name of stmilia similihus curantur I have 
already noticed ; the other is, that infinitesimally 
small doees of drugs powerfiilly influence the vital 

functions. Let us touch this dogma with our ItliurieVa 
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spear of experience, and ascertain, in tlie first in- 
stance, whether the infinitesimal dose be administered. 
The process by whicli the dose is obtained is theo- 
reticaliy one of minute division and subdivision ; but 
is it really such ? What is the proof that the theore- 
tical subdivision into infinitesimally minute fragments 
or portions takes place ? There is uo proof ; it is 
simply an assumption founded on another assumption, 
tliat the particles so treated are capable of infinitesi- 
mal subdivision. But does this assumption coires- 
pond with the fact? Various plausible arguments 
only are brought forward in support of it, chiefly from 
analogy j but these are of so vague and erroneous a 
character, that they need hardly be mentioned ; as 
for example, it is alleged, that odorous bodies must 
give off infinitesimally small particles, inasmuch as they 
manifest no apprecdable diminution of weight after 
many years. But is it not a more reasonable in- 
ference, that in the particular instances mentioned, 
the odour is not at all dependent upon particles 
given off from the odorous body ? Were it other- 
wise, they woidd at last shew a sensible, although a 
very small, diminution in weight. And even if the 
argument be allowed as to odorous bodies, how can 
it apply to the inodorous, as chalk, charcoal, bichlo- 
ride of mercury ? "When, in addition to the teach- 
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ings of experience, we have facts as to the atomic 
constitution of bodies, which imply limits to the divi- 
sibility of matter, we may well feel justified in rejecting 
the whole system of medicinal therapeutics founded 
upon the infinitesimal hypothesis, because wanting in 

bthe primary fact that an infinitesimal dose is adminis- 
tered. 
Fallacies of Thekapeutical Theories,— But 
there are amongst the class of misectarian practi- 
tioners, men who, misled by fallm^ious terms, treat 
Bymptoms like the homceopathic sectai'itui ; they err 
in the same way, but in the other extreme. These 
assimie to be exemplifications of the " practical man." 
They are unhesitating believers in phrases, in the 
names of symptomsj and in classes of drugs. For 
each symptom tliey have a remedy, and talk of tonics, 
alteratives, astringents, febrifuges, not being in the 
least aware, apparently, that every word they nse 
involves a complex and very doubtful theory. They 
are necessarily theorists in practice of the worst kind, 
because they do not even suspect that they are theo- 
retical. So far from being firactical in their methods 
of treatment — that is to say, adapting it to the mor- 
bid conditions in which the individual is involved as 
a unity — they only look at special or isolated morbid 
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states. The result ia, the administratioB for the cnre 
of disease of a frightful farrago of drags, more danger- 
ous even than the nullities of homccopathy. This 
error has had a very seriously injurious influence on 
the profession as a whole, as well as upon medical art. 
As an illustration of this error, I will read to 
you a prescription composed by a graduate of a dis- 
tinguished English university — one of that class of 
stilf-etyled practical men who habitually seek to exalt 
themselves above what they term the theoretical 
practitioner. " Take of nitric acid, of hydrochloric 
add, of medicinal hydrocyanic acid, each half a dram, 
fluid extract of sarza two ounces and a-half, tincture 
of hop six drachms, syrup of orange peel four drachms, 
compound infusion of gentian six ounceSj acacia gum 
mixture one ounce and a-half, camphor mixture four 
ounces and a-half. One ounce to be taken three 
times a day." This was prescribed for a man aged 
forty-five ; and we may theorise on his case thus: — 
He had probably the syphilitic cachexia, for which 
the sarza and nitric and hydrochloric acids were 
prescribed ; the hop perhaps aimed at nocturnal 
pains ; the hydrocyanic acid and acaeia gum at an 
irritable stomach ; the orange peel syrup, camphor, 
and compound infusion of gentian, at a want of 
appetite. The object of another farrago I will read 
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is not so clear, " Take of powdered cinchona Sij, 
powdered rhubarb gr. x, compound cinnamon powder 
9i, aromatic spirits of ammonia sij, sjjirit of cin- 
namon 3ij, wliite sugar jij, spring water to make a 
3xij mixture. Let him take 5J three times a day, and 
twelve drops of the syrup of the iodide of iron with 
each dose.** This dose contains fourteen ingredients, 
one of them, cinnamon, in three different forms. Such 
are the results of unchecked therapeutical theoriea. 



Fallacies in the Indefinite UaE of Theoee- 
TiCAL Terms. — But the fallacies that lie hid in terms 
have another bearing upon practice of some importance. 
They are not theoretical alone, for they arc indefinite 
also, and are used therefore in several meanings. Take 
as an example the word dyspepsia. It means painful 
digestion, or indigestion — a change of function only, 
hut a function which is itself of an obscure character, 
and carried on by an organ with numerous imperfectly 
understood pathological relations to other organs of 
great importance, as the cerebrum, heart, liver, kid- 
neys, uterus. So that this word dyspepsia, intended 
to imply a special derangement of function, really 
includes a multitude of diseases of the most opposite 
character, so that, to be at all explicit, there ought 
to be a nosology of dyspepsia. How impracti- 
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cable, then, is it to discuss the treatment of dyspepsia | 
iu its usual vagno sense. The term pneumonia is 
another of those indefinitely comprehensive words 
which the progress of nosology and pathology has 
rendered still more comprehensive and indefinite. 
Cullen used it to indicate all acute inflammations 
witliin the thorax, of which he had two clafises — 
pleiu'isy and peripneiunonia. These terms for the 
2400 years antecedent to the time of Cnllen had been 
used in the same sense, and it is evident applied 
eijually to broucliial as to parenohymatous inflam- 
mation of the Imig. But in the present day, bron- 
chitis (a term imknown to, or before CuUen), is a 
distinct species, and the term pneumonia expresses 
essentially inflammation of the air-cells or aiirating 
tissue. Were it limited even to this anatomical 
definition, there would be confusion enough, but 
we find that, like the term dyspepsia, it has been 
used to indicate a group of hmg-diseases, of which 
several differ widely as to their etiology, natui'e, 
and termination, demand the most opposite modes 
of treatment, or require no treatment at all. It is a 
group wliich, when reduced to a common expression, 
may be described as presenting interruption of the 
respiratory function, with certain auditory phenomena 
tiirmed physical signs. In one form the rational 
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sjniiptoms, in another the physical signs, in another 
the pathologial changi^s in structure, in aiiothoc a 
blood-afiection, aro, in fact, the characteristics of the 
pneumonia. I know nothing more puzzUug to the 
student, however necessary to the progress of science 
they may he, than these shifting and varied, as well 
as vague uses of collective words. 



Fallacious Use of Theoeles as Tkuths in 
Investigation. — But there is another important 
source of error of a somewhat antagonistic cha- 
racter to the last mentioned, which you should 
also guard against, and that is, that bias of the 
judgment which h;ads to the retention of theories 
and hypotheses as if they "were truths. You will 
already have fully comprehended that a theory is a 
means to an end only, namely, the progressive dis- 
covery of the order of events. It has been likened 
to the scaflblding of a building which is in progress, 
and which is pulled down so soon as the work is com- 
pleted. Or truth may be compared with a besieged 
fortress, and theories considered as the trenches opened 
against it — each parallel being deserted so soon as it 
has served its piupose — ^that of enabling the besiegers 
to open the next. It is just as fundamental an error 
in science to retain those theories as if they were 
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truths, OS it would be in war to retain trenchee, as 
if they were the captured fortress. 

Theories thus used are injurious in two ways — to 
the successful treatment of disease as well as to the 
successful cultivation of the art. In fact, all observa- 
tion, and thought, and action are bent to the favourite 
theory. It is in this way a practitioner, if he have a 
favourite pathological theory, finds almost every case 
to be nerv'ous, or hepatic, or spinal, or renal, or 
uterkie, or else every disease is treated by fixed rou- 
tine, according to a favourite therapeutical theory; it 
matters little whether the staple be mercury or mes- 
merism ; bleeding or the water-cure ; kinesipathy or 
purgation by Morrison's pills. 

Perhaps no mistake has been more obstructive 
to scientific discovery than this ; that of the circula- 
tion of the blood may be mentioned as an example. 
Aristotle had a theory of flux and reflux of the blood 
during waking and sleep, which he compared to the 
flux of the Euripus, and for 2000 years men's minds 
bent unquestionably to the theory. In 1569 Andrew 
Cjesalpine, a distinguished anatomist, stated concisely 
all the anatomical and physiological facts necessary 
to a knowledge of the circulation. He pointed out the 
function of the semilunar valves ; he shewed that the 
blood could only enter through the vena cava at the 
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right ventricle, and pass thence to the lung, whence 
it came to the left ventricle, and out of which it flowed 
through the aorta. He liad only in fact to seixe the 
idea that the blood circulated through the body, and 
not oscillated, and the discovery was made. Unfortu- 
nately he had a preconceived theory, that of Aris- 
totle ; and he used his facts to explain it ; and thus 
he theorisingly passes by the great truth. — " Now," 
he says, " while awake, the movement of the innate 
heat is from within outward, and during sleep it is 
the reverse ; hence it follows, that while awake a 
great quantity of the vital spirit and blood are carried 
to the arteries, which transmit them to the nerves ; 
and during sleep the same heat returns to the heart, 
not by the arteries but by the vena cava, which alone 
communicates with this organ. In this manner the 
flux and reflux of the blood toward the superior and 
inferior parts, like the waves of Euripus, manifest 
themselves during sleep, and when we are awake also. 
The same species of movement is manifested either 
by applying a ligature around some part of the body, 
or by pressure on the veins in any other way." 
This was written in 1569. It remained for Harvey, 
nearly half a century later, to demonstrate the true 
theory of the motion of the blood in 1616, and publish 
it in 1628. This same tidal theory, which delayed 
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the discovery of the {'irculation, also prevented its 
reception by all those of the older anatomists who 
implicitly believed in Aristotle. Apart from these, 
Harvey's discovery experienced a ready and even 
cordial reception. 

Practical medicine presents many similar examples 
of this fallac^y. Thus, at one time it waa accepted aa 
a settled truth, that the huffy coat on blood drawn 
from the arm wati not only a proof of inflammationj 
but of the necessity of drawing blood for the cure of 
it. Routine practitioners consequently abstracted 
blood from the body in quantities that seem almost 
incredible, e.g.^ one and a half gallons in five days. 
Again, a discussion has been constantly raised whether 
tubercular deposit be *' inflammatory" or not in its 
nature — a question asked, on the assumption that the 
current doctrines of inflammation are settled truths, 
which they are not. The remedy for this class of 
faUacies is to disuitegiate the general facta expressed 
by or under the theory; as, for example, in the 
instance of inflammation, ui which, m some cases at 
least, the process ia one of morbid nutrition, as well 
as of morbid vasculai' action. 



CoMPouxD Fallacies phom the "Wrong Use of 
Theory in Causation. — You must not gather from 
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these special illustrdtious tliat tliese are all tlie fallacies 
to which you are exposed in executing the necessary 
process of theorising ; they are only a few. Specially 
to be guarded against, are what may he tenned com- 
pound fallacies, that is, mistakes iu hoth ohservation 
and theory. I will shortly point out one or two 
instances of this kind of error. 

Iu observation there is a twofold mental process 
going on ; wc have, however, only considered one, 
namely, that which is directed to ascertain the nature 
of the thing observed ; but we abo seek to know the 
cause. Now, etiology, or the doctrine of causation in 
disease, is a large and most important department of 
medical science ; and the student should know well 
what is meant by cause, and how it is discovered. 
Cause is a tenn signifying the necessary and con- 
stant antecedent to an event. To discover causes is 
nothing else, therefore, tlian to find out what is the 
constant and necessary order of any series of phe- 
nomena. Thus, when croton-oi! is administered, and 
excessive purgation succeeds to the admmistration of 
the drug, we say that the oil is the cause of the pur- 
gation. This conclusion is reached by no other 
logical process than tins, that when the intestinal 
tube is duly continuous, and the intestinal mucous 
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membrane in its normal state, the administration 
of croton oil always is followed by pm-gation — 
that ia to say, by increased peristaltic action of the 
tube, and augmented effusion from the mucoTis mem- 
brane. In this example, we have an illustration of 
empirical observation. But we alao theorise as to 
the mode of action of the drug. Wc note that 
eroton-oil acts on or " irritates" the skin in a certain 
way, whenever it is apphed to it ; we compare the 
two groups of phenomena, and we infer that the oil 
acts on the intestinal surface, when applied to it, in 
the same way as it acta on the skin. This action we 
also say is the cause of the purgation ; but it is, again, 
the order of the phenomena which determines the in- 
ference as to the cause. The process differs from that 
just described mainly in this, that our knowledge of 
the relation of croton-oil to the surface of the body 
is made a constituent element, and we theorise as to 
the order of phenomena. 



Fundamental Fallacy in the Investigation 
OF Cause. — Well, then, what are the fallacies to be 
guarded against in this process of causality ? Fun- 
damentally this — ^Experience shews us that we do not 
and cannot perceive the complete order of any series 
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of vital phenomena, not even in apparently tlie sim- 
pleBt In the illustration just given of the action of 
croton-oil we are yet much in the dark as to the next 
group of causal phenomena antecedent to the in- 
creased peristaltic action and effusion. We have 
theories as to the uuicrvation of the muscular tube 
from the S}TnpatIietic ganglia and s.pinal cord, and as 
to the function of the capillaries, the epithelial cells, 
and the mucous crypts ; but the theories are mani- 
festly incomplete, and therefore our knovpledge of the 
entire circle of phenomena is necessarily imperfect. 
Yet, however imperfect our knowledge may he, we 
inevitably come to a conclusion as to the order of 
causation ; and the relations that are most on the sur- 
face, or nearest to our apprehension, are those which 
we adopt. This is the source of the "post hoc-ergo 
propter-hoc^ logic of common life, and of all the pm-- 
suits of mankind, as well as of those purely medical. 
One or two simple illustrations will suffice to shew 
this fallacy and its remedy. Until within the last 
twenty years, it was an uncontrovertcd doctrine in 
England that ripe fruit, and especially the plum, was the 
" cause" of the dJaiThoea and cholera prevalent in the 
towns and villages during the hot months of summer. 
Even so lately as October 1848, the English General 
Board of Health set forth this theory in their official 
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notification to the boards of guardians as to the means 
to be adopted for tlie prevention of cholera — in which 
we have this paragraph. " It will be important also to 
abstain from fruit of all kinds, though ripe and even 
cooked, and whether dried or preserved." By way of 
proof, certain facts are subjoinedj as thus — " The 
three fatal cases [of cholera] that have just occurred to 
sailoiis who had been at Hamburgh, and who were 
brought sick to Hull, turned out, on inquiry, to have 
followed very shortly after the men bad eaten a large 
quantity of plums, and had drunk freely of sour beer." 
Note the wording — " Very shortly after"— aa illus- 
trative of the mode in which this fa.llacy arises. The 
nearest phenomena to the event to be explained are 
seized upon as " the cause." The becoming sick at 
Hamburgh, Avhere cholera was raging, is not noticed ; 
this unportant fact, indeed, is omitted from the state- 
ment ; nor is there a word as to the medicinal treat- 
ment, or {18 to other articles of diet. Doubtless, in 
tliia particular instance the illustration waa given to 
clench the caution against ripe fruit (the sour beer 
not entering into the theory), but which caution is 
itself founded on fallacious observation. This is so 
generally understood now, that I need hardly to 
tell you, that ripe fruit, moderately taken, is one of 
the best prophylactics against the summer cholera, 



LECT. I,] FALLACIES OF ABNOKMAL ANATOMY. 



39 



diarrhoea, and dyeenteiy. Nor need I add, tLat of 
the large number of the poor attacked, ajnongst whom 
diarrlioea is proportionately much more prevalent 
than amonn^ the rich, it is only a very small miuority 
that have the means to purchase ripe fruit in sufiS- 
cient quantities for daily consumption, or even to pm- 
chase it at all. This long prevalent dogma, then, as 
to the bad effectB of ripe fruit on the alimentary or 
intestinal canal, when tested by experience, is found 
to be nothing more than a very fallacious inference 
from a wholly erroneous observation. 



Fallacies of Anatomical Etiology. — ^A fal- 
lacy in the determination of causation is very common 
in researches into the anatomy of disease. Certain 
abnormal conditions of structure are discovered after 
death, and it is at once inferred that these are the 
causes of the symptoms observed during life, or, in 
other words, constitute the disease. In this way the 
terms phthisis and consumption, originally used to 
express a wasting or diminution in bulk of the living 
tissues, have come to signify a certain kind of abnor- 
mal stnictural change, namely a so-called character- 
istic deposit in living tissues, or tubercle. And 
inasiptuch as it is usually found that the lungs are 
the seat of this deposit, pulmonary phthisis and tuher- 
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cular phtliiBis have become convertible terms. But, 
in truth, the diBease, etiologically, is that on which 
both the wasting and the deposit di^pend — that is to 
say, a morbid condition existing antecedently to any 
perceptible Btructtiral change, and without which 
neither the true phthisical tabes nor the true tuber- 
cular deposit will occur. This fallacy is of constant 
occurrence in anatomical researches into disease, and 
by insensibly leading the minds of practitioners rather 
to the results than the processes of morbid action, has 
seriously checked the progress of practical medicine. 



Use of Fallacious Terms in Epidemiology. — 
The class of complex fallacies is again admirably 
illustrated by the current etiology of epidemics. In 
the usual in^'e8tigations of this class of causes, we 
note every one of the errors I have laid before you. 
It is asked, for example, is cholera an infectious 
disease ? Can cholera be coramimicated ? — in the 
most perfect good faith, and without the slightest 
suspicion, that in the use of the collective term itself, 
there is a fundamental fallacy. Cholera is but a word 
by which a group of symptoms is indicated ; it is not 
a thing. The questioner meant, therefore, to ask 
this question — can the matertes morhi, the cause of 
the symptoms, be generated in the bodies of the sick. 
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and communicated to tho bodies of the healttiy, so 
that in them a similar disease, or group of symptoms 
will result ? Now it has in fact been assumed, without 
due iDquiry, that the group of symptoms designated 
by cholera are the only phenomena which resulted 
from tlie materies morhi ; so that during the whole 
of the first epidemic at least, it was hardly guessed 
that, etiologically, the immensely greater number of 
cases of diarrhoea were instances of slight cholera, 
that is, due to the same cause. T need only add, 
there was still less suspicion, that in such slight cases 
the materies morhi might be generated and given off 
equally as in the more intense forma. 

This fallacious use of a collective term inter- 
feres with the advance of our knowledge in all the 
more important epidemicis, as plague, yellow fever, 
influenza j the materies morhi of each of which, as 
experience will show, excites widely diflFerent symp- 
toms. 

Another illustration of the fallacious substitution 
of a theory for a fact in causation is afforded in the 
current tlieory of the rapid spread of the epidemic 
poison which excites the group of phenomena termed 
influenza. It is Iiighly characteristic of a strictly infec- 
tious agent, and but for the circumstances that an insi- 
c2 
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dious iinperceived theory takes the place of fact in the 
consideration of the question, would suffice to establish 
its Infectious character. So soon as the mind addi-efises 
itself to the question of causation, it instinctively 
compares the mode of the spread of influenza with its 
knowledge of the mode of the spread of other epi- 
demical diseases that are known to be infectious, as the 
exanthemata. But it finds that the identical charac- 
teristic of influenza which, to an unbiassed judgment, 
would most strikingly indicate its infectious character, 
namely, its rapidity of spread, is wholly different 
from these. They require many months to infect an 
entire population ; infloenza never requires as many 
weeks. This dissimilarity being noted, and uo other 
facts as to influenza being brought into comparison, 
the inference is drawn, that the diseases are really 
dissimilar as to the contagious element, and that the 
influenza spreads too rapidly to be caused, hke them, 
by an infectious agent. Then, as the mind cannot 
rest satisfied without a cause being assigned for the 
rapid spread, the agent nearest the apprehension— 
namely, the atmospliere — is selected, and so it is con- 
cluded that influenza spreads in consequence of some 
change in or unusual " influence " of the atmosphere. 
This false theorj^ of epidemic causation is not peculiar 
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to influenza ; it is the most common, as well as the 
most miBchievous of the epidemiological fallacies. 
Since the days of Sydenham, who in modem times 
gave it extended cmTency under the tenn *^ epidemic 
constitution,^'' it has obstructeii our progress in ascer- 
taining the true nature of epidemic diseases, and has 
been erroneously applied equally to cholera, plague, 
yellow-fever, as to influenza. 



ExPElilENCE THE TeST OF COMPLEX FALLACIES. 

Experience ia the test of these complex fallacies, 
as well as of the more simple. The theory of epi- 
demical constitution has been tested by it, and, with 
the aid of an improved and extended system of 
meteorological observation, it has not been shown 
that any single or specific change in the atmosphere 
is constantly antecedent to the influenza or the other 
epidemics. Or we may test it in another way— 
namely, by inquiring what ai'e the conditions under 
which the exanthemata actually spread, as epidemics. 
Firstly, it is necessaiy to this, that the bodies of the 
sick, or their clothing, be brought into proximity with 
the bodies of the healthy, or their clothing, so that 
the necessary communication may take place. This 
being granted, how does the communication take 
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place as to the exanthemata, and as to influenza 
respectively? Thus. As to the former, the individuals 
affected are secluded at home ; persona suBceptible of 
the action of the materies morhi avoid them ; and so 
comparatively few persons in a given time are placed 
under the condition necessary to infection. As to 
the influenza, it is not believed to be a contagious 
disease ; the individuals attacked are not secluded 
for the most part at home, but go about CTcrywhere, 
and many persons are thus quickly brought into the 
condition necessary for infection. Another clement, ia 
the time required for the generation or multiplication 
of tlie poison in the Bick mdividual ; for in proportion 
as tins is short will the epidemical diffusion he more 
rapid. Another is the number of persons who ar« 
not liable to be affected by the poison. Othei-s might 
be mentioned, as the surface of the body, from which 
the materies morhi is given off; as to whether it is 
gaseous, or held in solution in watery vapour, in the 
fluids of the hody, etc. These, however, are not 
necessary to estabhsh the illustration. 



Recapitulation. — This must conclude what 
1 have to say as to the principles of observation, 
and as to the sources of error. Let me shortly 
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recapitulate, I have shewn, 1. That raedicme is 
necessarily a conjectural art — necessarily, because in 
the present state of physiology, pathology, and thera- 
peutics, a positive science, which can alone give rise 
to positive art, ia not attainable. 2. That experience, 
derived from careful, soduloua, and accurate observa- 
tion and experiment, is the safest source of practical 
knowledge, and the best test of all theories. 3. That 
for the advancement of all knowledge, and its appli- 
cation to practical uses, theories and hypotheses can- 
not be dispensed with ; but that, on the contrai-y, 
they arc essential even to observation, and to the 
best use of a matured experience. 4. Consequently, 
that both theory and observation are necessary to the 
practitioner — theory, by pointing out what needs to 
he observed ; observation, by correcting and enlarg- 
ing theory. Thus, in the world of mind as in the 
world of matter, movement depends upon two anta- 
gonistic but mutually adapted powers. These con- 
stitute its great sources of motion ; it is by these 
and these only, that the human intellect can advance 
along an over-widening circle of light and knowledge. 
In subsequent lectures, I shall shew how these prin- 
ciples are tlie essential elements of all methods of 
observation and research, whether it be desired to 
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observe a particular case, and determine its nature 
and treatment, or whether to investigate groups of 
phenomena by the numerical and inductive methods. 
Finally, let me say that these doctrines are not new ; 
they have the stamp of twenty-five centuries upon 
them. All the world knows the aphorism which 
opens the curative maxims of Hippocrates — ^an apho- 
rism that concentrates within it the results of a wise 
experience in clinical medicine — Life, says the father 
of medicine, is short; art is long; opportunity is 
fugitive ; experience is deceptive ; judgment is diffi- 
cult. Or, as paraphrased by a sweet transatlantic, 
but English poet, with a medical turn of thought — 

"Art is long, and time is fleeting, 

And our hearts, though stout and brave, 
Still, like muffled drums, are beating 
Funeral marches to the grave." 

And therewith there is a moral, not to be for- 
gotten by us who can do nothing except by patient 
labour. 

" Let us, then, be up and doing. 
With a heart for every fate ; 
Still achieving, still pursuing, 
Learn to labour, learn to wait." 

In subsequent lectures, I will endeavour to 
indicate and describe the methods best adapted to 
" achieving and pursuing" in medicine. 



LECTUKE II. 



GENERAL METHOD AND OBJECTS OF 
CLINICAL STUDY. 

Introduction. — I have already stated that the 
basis of alt medical science and of practical tact is 
experience. Now experience in any art is not otherwise 
attainable than by the practice of the art. The founda- 
tion of medical experience is observation of diseaeCjand 
the requisites to successful observation are miiniteness 
and acciu-acy. The clinical student must therefore 
make up his mind to be sedulously minute and carefully 
accurate m investigating the cases under his notice. 
These two qualities are so important, so absolutely 
essential to success, that he cannot be too assiduous 
in the cultivation of them. They nmst become 
habitual. At iir«t the difficulty in cluneal observation 
is considerable ; almost overwhelming. Everything 
in the case appeai-s to be chaotic. Tho line of 
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demarcation between morbid states drawn in books 
or in the class-room, appear by no moans so sharp 
at the bedside ; signs or symptoms described there as 
well marked, and which are bo to the experienced 
describer, appear but dimly or obscm-ely marked to 
the student, amidst the infinite variety of phenomena 
which press upon him. There appears to be no inter- 
connection or relation between the symptoms. The 
mind cannot grasp any leading phenomenon and bring 
the others into comparison with it, for it knows not 
which to select as the best ; often, indeed, it selects the 
worst for this purpose, namely, the most general. It 
is here that the student can be much assisted by the 
teacher, who, in a few words, or with a gi-aphic 
touch, can hit off the two or three leading charac- 
teristics in the case to be examined. Sometimes a 
single plu-ase as "tubercular phthisis," "cardiac 
dropsy," will suffice to indicate what is to be 
observed ; for the clinical student is supposed to be 
acquainted with the sciences of pathology and thera- 
peutics, and if not, he certainly ought to be. 

The student having thus got a clue aa to what he 
must look for, his examination of the case is much facili- 
tated. His memory, his notes of lectures, or his manual, 
supply him with the results of the experience of 
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others in a similar investigation ; consequently, instead 
of Imving to make his way, like the enterprising tra- 
veller, over a wide expanse of" mitrodden wilds, where 
no beaten track guides his st^ps, he can confidently 
pursue the well-accustomed road of systematic semei- 
ology — enabled, with his map in his hand, io mark 
each turn and winding. What, then, is requisite for 
him to do in this case ? That he shall mark them 
carefully, minutely, accurately. 



FrasT Step in Clinical Stttoy. — The first step, 
therefore, in clinical study, is to select a well-marked 
typical example of some common disease, and observe 
that with book in hand, even to the most minute 
phenomena. I say of some common disease, because 
students are apt to run after imcommon cases as 
the most interesting. An aneurism of the ab- 
dominal aorta will attract their attention much 
more than a case of chlorosis or phthisis. This is 
undoubtedly a great mistake. A knowledge of the 
rare case, when acquired, is almost wholly of spe- 
culative value, and may be applied once or twice 
in a lifetime in practice ; the knowledge of the other 
IB of daily use. 

I do not think, however, that any case will be 



50 FIRST STEP IN CLINICAI. STUDY. [lECT. II. 

observed with the required industry, minuteness, and 
accuracy, unless it interests the mind. How, then, can 
it be made interesting ? In this way. Let the student 
set before him an object to be attained by careful obser- 
vation. Let him, for example, if well up in his phy- 
siology, examine the case with reference to the modes 
in which aberrations of function take place. Let 
him take cognisance of the sciential relations of the 
symptoms to each other. Let him, if he pleases, 
construct a theory or a hypothesis as to these rela- 
tions, and seek to verify it, remembering, however, 
that the theory is of no other use than to stimulate 
and guide his inquiries. It is not necessary to 
success to have anything elaborate in the theory or 
problem to be solved. The simpler, indeed, it is, and 
the better, as when limited to some simple proposition 
involving only one or two symptoms. Such an one, 
for example, as the acid or alkaline reaction of the 
saliva in the case under observation, under varying 
circumstances ; or the character of the pulse, or of 
the respiration. 

Observation and Deduction Instinctive. — 
This limitation of the attention to one set of pheno- 
mena» is, however, more theoretical than real; 
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practically it will be found that while apparently it 
is thus exclusively directed to one set or gi'oup, 
all other obvious phenomena have been in fact in- 
stinctively noted, and a general picture of the entire 
grotip graven on the memory for use and comparison 
during the remainder of life. This indeed is only an 
extension to a seriea of events and objective pheno- 
mena, of that fundamental and necessary process of 
perception by wliich a written or printed sentence is 
read, or the simplest experience gained. The con- 
stituent elements of the word {the letters), or of the 
sentence (the words), are never so presented to our 
consciousness that we note each singly. So it is in 
the exauiuiation of a patient. Experienced tact in 
diagnosis never analyses ; never spells the symptom- 
letters, or stops at the pathognomonic words, but 
reads off the case at once, the moment that the whole 
of the characters become cognisant to the perception. 
This is the reason why in intuitive diagnosis so few 
physicians are able to give the groimck of their 
decision.. They are not conscious of the individual 
elements ; no more, in fact, than any man is con- 
scious of the multitudinous points or parts in any 
merely visual object of which he becomes cognisant, 
as a book or a chair. It ia only the great salient 
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markiug pointa that strike the eye, as the angles and 
sides of the book, or the seat, legs, back of tlie chair, 
Wliat you need, then, for the acquisition of this 
intuitive sagacity in the perception of disease, is a 
famiiiarity with morbid states, having leading charac- 
teristics, 80 that an opportunity is afforded to the mind 
of instinctively arranging into the proper words and 
sentences, or into the evolved outlines, if the metaphor 
may be permitted, all those minute and separately 
inappreciable phenomena, which reat^h the conscious- 
ness rather as results than as objects of thought. 
Then, when afterwards one or two of these leading 
characteristics are seen, all the rest, although not 
Been, are known to be there. Just as a single word 
may be read easily, although all the vowels be left 
out. 

Now, the more readily to gain this familiarity 
with the leading or pathognomonic characters of a 
disease, it is better to investigate two or three cases 
well than many superficially. It mil thus be gained 
in much less time, and therefore at much less cost, 
and, above all, it will be much more valuable in its 
results — that is, you acquire a more sagacious, because 
more accurate intuition. Those of you who enter 
to the " Examination Class,'* will, if you please, liave 
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special cases committed to your olieervation and 
investigation, and thus tlie opportunity will be afforded 
you of the kind of clinical training whicb I reeom- 
mend. 



Instrumental Aids to Observation. — Obser- 
vation by the unaided senses and induction by the 
unaided intellect, were the only means of research 
of the ancient Greek school of medicine, and of 
the era anterior to the revival of learning in 
Europe. Philosophical research of modern tunes 
would be nothing without philosophical instru- 
ments of research, as well as a philosophical method. 
You know well, that in the study and advance- 
ment of the collateral or auxiliary sciences, it is 
absolutely necessary to liave aids to the senses. 
What would chemistry be without the tlicnuometer ? 
AVhat physiology without the microscope? What 
astronomy without the telescope? Instrumental aids 
constitute one of the gi*eat characteristics of the induc- 
tive method. Bacon wisely marks this fundamental 
need of instruments of research as well as of aids to 
thought, and embodies the truth in his second apho- 
rism, " De Interpretatione Naturae," 

" Nee manus nuda, nee intellectus sibi permissus 
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multum valet. Instrumentis et auxiliis res perficitiir : 
quibus opus est, non minus ad intellectum quam ad 
iffanum." 

I shall consider these aids under the two heads 
under which they may naturally be classed : — 1. The 
aids to the senses and perceptive powers, or the 
instruments for clinical observation. 2. The aids to 
the intellect, or the methods of clinical generalisation 
and induction. And do not make the mistake to 
think that this is a useless, because a mere metaphy- 
sical division, and therefore of no practical value. 
More wisely bend your minds to the comprehension 
of these instructions, however diflScult they may be ; 
then, when once mastered, and correct habits of 
thought and investigation formed, their value will be. 
fully estimated by you. At present I shall direct your, 
attention to the first class only; the other class, 
namely, the methods of generalisation and induction, 
I shall reserve for special consideration. 

The Clinical Aids to the Senses. — The 
clinical aids to the senses and to the perceptive 
powers are, first. Aids to vision, to hearing, to touch. 
Those of touch belong principally to the surgical 
department of medicine. Secondly, Aids to per- 
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ception, principally of number, space, time, or of the 
qualities of matter. 

Of the aids to vision, the microscope is the 
cliiefest. CUnical research would be hardly pos- 
sible without it. And this is all I need say now of 
that instrument, for so numerous are its applications, 
and BO important therefore a knowledge of its uses, 
that two or three lectures would hardly suffice to set 
tliem fortli. Clinically it is used principally ui the 
examination of morbid products. Lenses may, how- 
ever, often be substituted for the microscope. Certain 
cavities of the body cannot be examined without the 
means of permitting either liglit to fall or be reflected 
upon them. These are sjjecula. You have therefoie 
specula for the throat, the ear, the eye; for the vagina 
and uterus, the urethra, the anus. 

The aids to the sense of hearing are, the surgi- 
cal sound, the stethoscope, percussor or hammer, and 
pleximeter. These belong, in a technical sense, to the 
art of exploration by auscultation. The pleximeter 
(wTongly so-named, strictly since it measures nothing) 
is used in elhninatiag sound by percussion ujjon it, 
placed over the organs or regions of the body. In 
hospital practice, the hammer and pleximeter are 
imdoubtedly valuable ; indeed, if the patients to be 
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examined are numerous, they cannot be diapensed 
with. In private practice, and under ordinary 
circumstances, the fingers of tlie two hands constitute 
the best percussor and pleximeter. 

The stethoscope is an auxiliary to the sense of 
hearing of comparatively recent application. Per- 
haps noue of these sense-helps have demonstrated 
more clearly than this the immense value of instru- 
ments in the philosophical researches of medicine, and 
the practical application of the results of these 
researches to art. It is difficult to conceive how, 
without it, the precision in etiology and pathology, 
and consequently in diagnosis and treatment so 
characteristic of modem medical art, c^>u]d have been 
attained. And now, when we see how simple is the 
principle of its use, namely, the convenient conduc- 
tion to the ear of sounds made during vital action, 
it seems extraordinary to us that its value 
should have remained undiscovered so long. The 
stethoscope has been made in a great variety 
of forms. "What is requisite is, that the ear shall 
be well covered with the ear-piece, that all the 
aoimds conducted along the body of the instrument 
shall reach it ; that the opposite end shall fit easily to 
any surface ; and that it be made of good conducting 
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material; liard wood or gutta-percba is tHe lieet. 
Perhaps the double stethoBcope may be ultimately a 
more useful modification than many others ; but the 
great requisite for the right use of the instrument is 
a trained ear. To secure thia, I propose that those 
who wish to perfect themselves in the use of the 
stethoscope, and of the other means of physical 
diagnosis, shall be formed into small classes for 
practice in the wards, on the evenings of certain 
fixed days. This plan will secure the quid so 
necessary to the practice of the art of auscultation, 
and which is not easily obtained when many are 
present, however motionless and silent they may 
keep. 



Instrumental Aids to Pekception. — The aids 
to perception are those which enable you to measure 
time and space in relation to atructure and function, 
and to ascertain the qualities of living matter, or of 
its constituents. The aids to the latter consist in the 
application of cliemicu! research ; of the former, in a 
variety of measures or meters. The height and weight 
of the body are often taken by standards and scales ; 
the calliijers and tapes measure poitions of the super- 
ficies, and, indirectly, the extent of structural or func- 
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tional disease below. The amount of respiratory 
power may be measured variously. Ist, By taking 
the capacity of the thorax, as indicated by the amount 
of air respired. These are pulmometers, pneumo- 
meters, or spirometers. 2d, By determining the 
amount of expansion or contraction, or extent of 
antero-posterior movement of the thorax. Various 
kinds of " chest-measurers " have been invented for 
this purpose, having for the most part as the primary 
element the callipers or the measuring-tape. The 
rapidity of the respiratory action, as well as of the 
cardiac movements or the pulse, is measured by your 
watch or chronometer ; the force of the heart by the 
sphygmometer. The aids to a perception of the 
qualities, conditions, and composition of vital structures 
or their products are equally numerous. The ther- 
mometer, usually placed under the tongue or in the 
axilla, gives a definite idea of the varying degrees of 
temperature of the body, or, placed upon the tongue, 
of the expired air. The urinometer (a barbarous 
name) measures the specific gravity of the fluids, espe- 
cially of the urine ; the test-papers indicate their acid 
or alkaline reaction ; and various tests for morbid 
constituents in the blood, urine, and other fluids of the 
body, accompany the test tubes. Questions of che- 
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I mica! composition may, however, be Bomettmes solved 

I ...„.**_. 

^^ Dangeh of unduly Estimating the Value of 

^^ Aids to Clinical Researcu. — I have simply and 
^1 briefly enumerated tbese various aids to clinical 
researcli. I shall not add more now, for to instruct 
you in the use of each is no part of my present plan. 
Tliis, indeed, is the less necessary, as excellent 
manuals of instruction abound. I would rather direct 
your attention to two errcre the student is apt to fall 
into in the application of them to clinical research, 
namely, of valuing them too highly, and of pursuing the 
study of them too exclusively, without continual refe- 
rence to the great object of his studies, the acquisition 
of skill and tact in future practice. You may value 
them too highly, relati vely. Consider this point in refe- 
rence to two of the best of these aids, the microscope 
and stethoscope. All experienced microscopists agree 
as to the fallacies to which the use of the microscope 
inevitably gives rise, tinless in hands familiar with its 
use by long niauipiilation. And even in such hands, 
fallacies surely abound ; were it otherwise, how can 
we explain the discordant assertions of the most 
distinguished microscopists of the day as to the micro- 
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scopic appearances of morbid etructures ? The state- 
ments made during the successive discussions of the 
diagnosis and curaliility of cancer, which were held 
at the French Academy of Medicine in the autumn 
of 1854 {vide Edinburgh Monthly Journal of Medi- 
cine, vols, xix. XX.), sufficieutly illustrate the extent 
of these discrepancies. At one of tliese (that of Nov. 
7, 1854), Velpeau said that a portion of a cancerous 
tionour had been sent to Lebert for microscopic exami- 
nation. He, finding no cancer-cells (theoretically so 
called), in the morbid structure, pronounced it benign. 
The diseaHc recurred; in the second tumour then 
formed, the so-called cancer-cells were diacovered. 
Now, as to Lebert 's title, beyond most men, to give 
a confident opinion upon any point of pathological 
histology, there can be no question j how strongly, 
thercforej are we warned, by such ail occurrence, as 
to the danger of too exclusive a reliance on micro- 
scopic researches. To shew this point more istrongly, 
I subjoin the following quotation from Lebert's 
" Pathological Researches,'* published in 1847 : — 

" Before we began the study of pathology by the 
microscope, we were engaged during several years in 
microscopic researches on various questions of Natu- 
ral History. Yet for all that, a long apprenticeship 
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was requisite before we could form true and exact 
opinions on the microscopic constitntion of certain 
morbid products. .... Pythagoras required a 
five years' silence from Ids disciples before they 
expressed an opiiiiou upon his doctrines. We would 
recommend to those physicians who propose to use 
the microscope in the study of diseased productSj to 
keep silence for at least some years before tliey pub- 
lisli their researches." 

These remarks apply equally to the stethoscope, 
although in a less extensive way. Every one knows 
how long a time is required to train the best ear to 
that detection of delicate degrees of tone wliich is 
requisite to the reliable use of the instrument, in the 
diagnosis of the more obscure forms of structural 
disease ; and how signally the best stethoscopist 
sometimes fails, even in cases in which unaided but 
experienced observation triumphs. 

The second error is that of pursuing the study 
of these aids to research too exclusively. Tact con- 
sists in the prompt as well as accurate detection of 
iliscased states; it is, therefore, incompatible with a 
slavish dependence upon these various aids, for the 
obvious reason, that to use them occupies time. Fur- 
ther, in the daily routine of a busy professional life, 
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occasions will often arise when their use is impracti- 
cable. Delay may be dangerous ; the patient may 
object ; the clothing cannot be removed for physical 
exploration ; the fluids cannot be obtained for chemical 
or microscopic inquiry ; or if obtainable, the micros- 
cope and chemical apparatus may not be at hand. 
Ordinary professional life has various aspects. Every 
man is not equally qualified by natural gifts ; there 
must be a quick eye and a deUcate ear. But the 
eye and ear, however good naturally, and however 
well trained, may and do fail with age, although the 
intellect be still clear. Nor are the conveniences of 
infirmary routine the lot of the practitioner. That 
may be cast in the country or in the town; in 
general or in consulting practice ; in a newly-settled 
country, with few appliances, or amidst the accessible 
conveniences of British civilization. None of you 
can tell what is before you. You must, therefore, 
be prepared for any fate. By far the greater number 
of you will necessarily have to meet the varied exigen- 
cies of general practice, and these, for the most part, 
are incompatible with much instrumental research. 

Need and Mode of studying Phtsiognomical 
Diagnosis. — ^Now, to meet every exigence success- 
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fully, and to be armed at all points, you must, as far 
as practicable, be independent of these aids, and yet 
be able to profit by them bo as to determine, witli 
reasonable accuracy, tbe essential points in the case 
before you. How is this to be done ? I would 
recommend this procedure. Now that you have an 
opportunity, study well the physiognomy of disease — 
that is to say, all those external characteristics in the 
patient that reach the unaided senses, and which are 
associated with morbid states, whether they be sounds, 
or odours, or visible and tangible modifications of 
form, complexion, expression, and modes of finic- 
tional activity ; taking cognisance of miinite modifi- 
cations as well as of the more obvious, for they are only 
minute in a jiopular sense. Tcclmically, a shade of 
tint of the skin, a quickly passing change in the 
expression, an almost imperceptible modification in 
the breathing or mode of speaking, the ring of a 
cough, a local, and in itself trivial development of a 
capillary network, a slight twitching of a muscle or 
a tremor, may be as clearly significant of structural 
disease, as the most characteristic and imdoubted 
physical signs. While, then, you study physical signs, 
note and compare the corresponding physiognomical 
oliaracters. While you catch every symptom pre- 
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sented to the unaided eye, or ear, or hand, Bedulously 
eeek to connect them, as far as you cau, with the 
physical signs you observe by means of aids, and 
with the pathological changes revealed by the ia- 
torpretation of those signs. So that ever after, 
during your subsequent career, when physical ex- 
ploration may be impossible, the visible and external 
phenomena may be associated with the hidden and 
internal changofi, and thus a complete view of the 
morbid state be attamed, independently of the mere 
aids to research. 

Physical and Physiognomical Diacnosis 
SHOULD CORRECT EACH OTHER. — There Is another 
advantage secured by this plan of observation ; you 
can use the one class of characteristics to correct the 
inferences deduced from the other. Mere expe- 
rience, based on rational signs alone, is by no means 
trustworthy, and will too frequently lead you into 
error. Physical diagnosis, whatever theoretical ideas 
of certainty may be excited by it« inappropriate 
name, is but aaother form of experience, and has its 
fallacies also. Often has this method betrayed the 
confidence of those who have relied upon it, to the 
exclusion of the more comprehensive and surer (albeit 
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less definite) help to be derived from physiognomical 
diagnosis. Looked at as the exponents of structural 
or lunctional changes, the external or physiognomical 
signs of disease are, in fact, as much physical as 
those to which that term is exclusively applied. To 
enable you to understand these better, I will give a 
short summary of them. 



Physiognomical Diagnosis of Morbid Con- 
STiTDTiONAL States. — There are certain general 
morbid states, or predispositions to morbid states, 
which may be determined with sufficient accuracy for 
therapeutical purposes by certain external clmrac' 
teristicHi. Practical medicine recognises temperaments, 
diatheseSj cachexia}, and constitutional conditions, 
however pathology may ignore them. These give a 
special character to a multitude of local diseases, so 
that the general condition being known, the local state 
is intelligible. Knowledge like this constitutes a kind 
of intellectual microscope, for it reveals morbid 
changes in the living body utterly beyond the reach 
of the optical instrument. To what an extent this 
diagnosis is practicable in diseases (to mention exam- 
ples), arising in arthi'itic, strumous, or syphilitic con- 
stitutions, is well known to the practitioner. Bnt 
d2 
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that which is of still greater importance to know, is that 
the knowledge which we possess of the diagnosis and 
general treatment of these morbid states is often more 
accurate than of the diagnosis and treatment of the so- 
called local diseases. So that even when we fail to diag- 
nose these latter accurately, we can nevertheless still 
administer suitable remedies ; inasmuch as that which 
suits the cachexia will suit also the local change 
dependent thereon, although its exact nature may 
be unknown. Thus it is, that for each of the numerous 
varieties of local disease in an arthritic or strumous 
constitution, cod-liver oil or colchicum may be equally 
applicable as a basis of treatment. The great and 
manifold uses of this kind of knowledge must be 
obvious to you ; I shall not therefore apologise for 
pointing out to you at length the external characteris- 
tics of these general morbid states. 

Necessity of Physiognomical Diagnosis to 

DETERMINE THE MOEBID CONDITIONS OP THE BlOOD 

AND Viscera. — But in addition to what may be 
termed these innate or congenital tendencies to disease, 
there are general morbid states superadded to them, 
or induced by various causes, which also stamp local 
diseases with a special character, or give them a 
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wider meaning. To these belong various conditions 
of the blood — all the haemic diseases ; genera! morbid 
Btates of tlie nervous system ; and diseases of impor- 
tant viscera, as tlie hingH, heart, livor, kidneys, uterus, 
ovaria, gastro-intestinal canal. The hlood is variously 
coloured m various diseases, so that these variations 
iu colour manifested through the capillaries of the 
skin (changes in complexion, as they arc termed) 
become important signs of disease, and may be con- 
nected with mIseroBcopic and chemical researches into 
the pathology of the blood, and with methods of treat- 
ment foimded upon those rest-arches. So that the naked 
eye can thus be fitted with a microscopic perceptive 
power. The modes of breathing, and the attitudes 
of the trunk, are exponents of thoracic disease, but so 
also are changes in the colour of the blood, or in the 
facial capillaries themselves. The play of the facial 
muscles in abdominal disease, as well as the expression 
of the eye and of the countenance in afTectione of the 
nervous system, ai'C keys to the diagnosis of gi*ou])8 
of diseases, and are as significant and useful in their 
way as any merely physical signs, while, at the same 
time, they are of much more comprehensive import. 
1 shall therefore indicate to you as briefly as I can 
in another lecture the external characteristics of tliis 
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kind and their interpretation, just as you leam in 
manuals of pTiyeical diagnosis tlie characters and in- 
terpretation of physical signs. 



The Observation of the Order of Succession 
OF Phenomena the Foundation of Etiology. — But 
let me not forget another matter for considerotionj and 
remind you, that when you are inquiring into the 
pathological condition of a patient, it is only with the 
^eater object of attaining to a knowledge of the 
etiohgy of the disease. Etiology or the science of the 
causes of disease, is nothing more than a knowledge 
of the order of successive development of niorhid 
phenomena. The structural or functional changes 
upon which the symptoms depend may be revealed to 
you by physical diagnosis, and by all the admirable 
aids to the discovery of such changes wliich modem 
improvements afford, but you cannot rest satisfied 
with such knowledge. You must advance another 
step in the order of causation, and seek to know 
what is constantly antecedent to or precedes the 
structru-al or functional changes discovered. The 
importance of this knowledge to therapeutics is matter 
of daily experience, and is embodied in the maxim, 
remove the cause and the effects will cease. Now by 
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removing the cause is meant simply , inteiTupting the 
order of the morbid phenomena, or breaking a link or 
links in the chain of causation. To do this with tact 
and skill implies a quick perception of the results of 
what are termed causes, that is, of the origin, and 
progress, and ending of the great series of morbid phe- 
nomena with which you as practitioners will have to 
deal. I shall designate this technical perception 
etiological diagnosis. 



Oriqin and Ordee of Etiological Phenomena. 
Let us examine for a moment how these etiological 
aeries arise, and go on with a view to classification 
and inqiiiry. In the first place, we must note that 
there are a number of agents, to speak metaphorically, 
which act from without — changes in the temperature, 
ciimate, habitations, clothing ; in the articles of food 
and diink, as regards quaUty, quantity, or fitness; 
changes depending on the occupation or mode of life 
of the individual, that is, whether it be active or 
sedentary ; in the open air or within doors j requiring 
great exercise of the sensorial or of the muscular 
system ; the exposure to noxious agents, and the like. 
Practically this kind of knowledge is as essential to 
treatment as that which may be termed diathetic, ami 
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for the same reason, namely, because prevention or 
cure often depends mainly upon the withdrawal of the 
individual from the causes of the disease. How would 
it be possible to cure a lead-neuralgia, so long as the 
sufferer, in virtue of his occupation, is being continu- 
ally exposed to the poison? How cure a disease 
dependent upon alcohoUc poisoning, so long as the 
patient is drunken ? 

Now it is an element in practical tact, to be able to 
eliminate the phenomena according to their causation ; 
to this end a knowledge of the changes induced 
in the external characteristics, by various general 
or special causes, is of some importance. Patients 
are apt to deceive the practitioner. They are 
ashamed to detail their follies, or to reveal their secret 
vices, as manustupration, drunkenness, sensuality. 
But these vices reveal themselves to the practised 
medical eye. Or it frequently happens that patients 
are httle aware of the value of the facts or statements 
which regard themselves ; for they may have been 
insensibly, and therefore unknowingly subjected to 
injurious agencies. It is a valuable tact to detect 
the operation of these agents by their less obvious 
results on the organism, or by a consideration of the 
occupations, amusements, or pursuits of the patient. 
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Observation of the Natubal Okdee of Vital 
Phenomena. — Let me pass on to anotlier branch of 
etiology, namely, to tliat Lrancli of causation wliieh 
considers the phenomena that ai'ise in succession 
toitliiti the organism, and according to fixed and 
determinate laws. In health, and therefore not less 
in disease, one change leads necessardy to another, 
whether the change be in development or in func- 
tional activity. Birth is followed by successive 
dentitions and by puberty; then mature lifc, with the 
reproductive organs vigorous, occupies a certain 
period, and next comes decline. Each sex has its 
peculiarities, as well as each age ; and mingling with 
these are the varying influences of the circling hours 
and seasons. Disease has also its periods ; so that it 
is absolutely necessary to etiological diagnosis, and 
equally I may add to j^ognosis^ to know what is the 
natural order of events, and be able to apply that 
knowledge to practical uses. Here medical science 
presents a large gap or hiatus. We know some- 
thing of the alternations sleeping and waking ; of 
the menstrual period; of the periodical influence 
of night and day, and of the seasons. Nor ary we 
altogether ignorant of the morbid changes to which 
each age and sex are liable at diflercnt ages, and the 
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like. We know, too, the periods of several forms of 
fever, such as the exanthemata and the intermit- 
tents. Little of this knowledge, however, has as yet 
entered the domain of physiological science, and 
even as to pathology and prognosis, the general, or 
at least the accepted knowledge of critical days is 
hardly more applicable to clinical medicine than in 
the time of Galen. We had yesterday presented to 
us in the wards of the Infirmary an illustration of this 
doctrine of critical days, in a case of pneumonia. A 
woman attacked with rigors on the 1st instant, has 
remission of the phenomena on the evening of the 7th, 
and sleeps ; presenting, as a consequence of the change, 
a marked improvement on the following morning. 
Now Traube, a recent writer, gives the following aphor 
ristic summary of his clinical observations as to tho 
periodic jphenomena of acute diseases, " If in acute 
diseases the abrupt sinking of temperature, leading 
to recovery, begins, as it generally does, within the 
first fortnight, then it is always either on the 3d 
or 5th, or 7th, or 9th, or 11th day that this occurs." 
This aphorism is so similar to some left us by 
Hippocrates, that it might be readily mistaken for 
one of his. How important, at the bedside, is a 
knowledge of the natural course of disease may be 
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easily comprehended. By it you may alike antici- 
pate the exacerbations or the termination of disease. 
To what fallacies in therapeutics an ignorance of 
these laws of sequence leads., is now becoming better 
known. It is this knowledge, also, which teachetj us, 
that if there be any disease for which a multituduious 
array of remedies are recommended as ha^dng been 
found successful, we may ttonclude it is either a 
disease of the nervous system, amenable to the 
stimuli of hope and suggestion, such as epilepsy ; or 
else a disease of the blood, as variola or pneumonia, 
wliich usually terminates in health as its natural 
and necessary termination. 

BEAKTNa OF General Terms on the Ohskrva- 
TiON OF Etiological Phenomena. — Seeing the im- 
portance of knowing the order in which phenomena 
occur and recur, I shall give you a few rules so as to 
facilitate the observation of these periods in disease. 
But I must first strongly impress upon you that the 
age, sex, occupation, and habits of the patient^ are 
not to be noted merely as a matter of course ; a clear 
and distinct appreciation of the etiological bearing 
which the collective phenomena indicated by the 
word have on the morbid conditions, is of vital 
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importance to diagnosis and treatment. Under 
" age " is included a- large number of special 
physiological facts ; under " eige " and " sex " a num- 
ber equally special and fertile. Very often your 
Tftrious diagnoses, nosological, etiological, and thera- 
peutical, as well as your prognosis, will mainly turn 
upon a consideration of the phenomena included in 
these collective terms. The order of succession of 
morbid phenomena, that is, of occiurence and recur- 
rence, is illustrated by the doctrines of periodic vital 
changes and of critical days. These shall have a 
iq)ecial notice, for I know of no work in which they 
are explained in a sufficiently comprehensible, and, at 
the same time, comprehensive way. 
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Inthoduction, — It will he useful to recaprtulate your 
objects in clinical observation. You wish to ascer- 
tain — 

1, The existing morbid condition, the disease: 
Nosological diagnosis. 

2. The pre-existent morbid conditions, latent or 
actual: Etiological diagnosis. 

3. The course and termination of the disease : 
Prognosis- 

4, The method of treatment : Therapeutical 
diagnosis. 

You propose to attain these objects, Ist, By in- 
spection of the patient, so as t<) read and interpret 
all the perceptible characteristics of the disease. 
2d, By the patient's history of his case elucidated 
by cross-examination. 3d, By physical exploration 
of the yariouB viscera, so far as the results already 
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obtained may require. 4th, By microscopical and 
chemical investigation of the secretions and morbid 
products. 

First General Inspection of the Patient. — 
On approaching your patient for the first time, you 
will rarely be ignorant of the a^e, the sex, and the 
duration of the illness, that iSj whether acute or chro- 
nic ; and you will, by looking at the face and person, 
see at once the characters of the complexion and the 
expression, the state of nutrition, and the mode of 
breathing. In other words, you will learn in outline 
the condition of the blood, of the nervous, respira- 
tory, and circulatory systems, and of the nutrient 
energy. These data will also enable you, from the 
first, to limit your inquiries to a class of diseases. 
If, for example, the patient is a child, it will have a 
disease of childhood, and not of the parturient state, 
or of adult life or old age ; if the disease be chronic, 
you exclude all fevers and acute diseases ; if the face 
be wasted, or the complexion cachectic, then you may 
have a blood-disease to treat; if of a stnunous cha- 
racter, it may be a tubercular disease. The tone of 
voice, the cough (if heard), will direct your attention 
to the respiratory organs ; distortion of a limb to the 
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nervous Bystem, etc. So that at the first glance of 
your patient you have akeady made a decided ad- 
vance in your diagnosis. 



First General Examinatiok of the Patient, 
After this general bnt rapid survey, a more minute 
examination follows. The patient (we will suppose 
he is a man) wiU pcrlwps ofifer you his hand. You 
may derive information from this. The grasp may 
be weak and uncertain, and the limb tremulous. 
This condition indicates an affection of the motor 
portion of the nervous system, and you will rapidly 
giance at the face to see if there be distortion, or 
listen to his greeting to observe if his speech be hesi- 
tating J or you will feel the hand, and ascertain whe- 
ther it is wasted, or hot, or dry, or wet with perspira- 
tion, or fat, or large, or rough, or smooth, and the like. 
The manner in which the hand is offered will tell you 
something of the mental character of the man you 
will have to deal with, while its condition will equally 
tell you something of his past habits and occupations. 
There is the rough hand of manual labour ; the soft 
hand of the shopkeeper or merchant ; the graceful 
hand of the gentleman-bom ; the fat hand of the 
drunkard. And do not think these hints trifling ; 
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in clinical observation every minute particular is to 
be noted, and you cannot begin too soon. Begin, 
then, your observations with the hand as well as face, 
if the opportunity be afforded ; ex ungue leonem ; it 
may give you a clue to the whole case. 

But this, as well as all other similar means of 
observation, should not be practised exclusively on 
the sick. You should accustom yourselves to note 
all the peculiarities of this kind in persons in health 
that come within your notice, and the relation of 
the notanda to the characteristics of the individual, 
of whatever age, sex, condition, habits of life, etc., he 
may be. Many persons can repress their emotional 
acts, alter the tone of their voice, and deceive 
you in various ways ; but the phenomena I have 
just mentioned are rarely selected for deception, 
so that the information you obtain from them is 
often more trustworthy than that derived from the 
expression, or manner, or positive statements of the 
patient, and may, therefore, prevent you falling into 
error. 

The manner of the patient is often flurried at 
first, and the pulse quickened from the emotional 
feelings of the moment. This should always be 
remembered, and time given for the feelings to sub- 



TiEfcT. in.] FIKST EXAMINATION OF PATIENT. 



rt 



side. In the meanwhile, you will glance rapidly 
over the features, and as soon aa courtesy or con- 
venience will allow, have your patient placed with 
his face to the light, while your back is tiu-ned to it. 
This arrangement will not only prevent him watch- 
ing the play of your features (a thing the sick are 
very apt to do in couBultation with their medical 
adviser), but will enable you to scrutinise his more 
effectually, without attracting his attention to your 
proceedings. The better to secure this point, you 
should, if possible, occupy his mind with some indif- 
ferent thing, no matter what. Four or five minutes 
well used will suffice to put you in possession of all 
the more obvious ext-ernal characteristics of the case ; 
indeed, often in active practice, two or three minutes 
can only be afforded for this purpose. 



Close of First General Examination and 
Formation of First Theory. — You will now have 
guessed or learnt the age and occupation of your 
patient ; noted his diathesis, or cachexia ; his com- 
plexion, or the colour of his blood ; the form and 
play of his features ; his attitudes and movements ; 
his mode of breathing ; the colour of his lips and the 
like ; and you will have formed already a general 
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opinion or theory as to the disease you have to 
encounter. The remainder of your examination 
and inquiry will be directed to the confirmation or 
rejection of this theory. If further inquiry prove 
it to "be erroneous, you vi^ill form another; and if 
that be rejected, another, until you have satisfied your- 
self as to the morbid state, or come to the conclusion 
that you must suspend your judgment until you get 
additional facts, or try the effects of remedies. 

But you have as yet hardly spoken to your 
patient ; all your facts have been objective ; you now 
speak to him, and ask him a few general questions ; 
his own opinion of his case, his occupation, whether 
married, how long he has been ill, or where he 
suffers; or else, seeing where he suffers, you state 
the fact interrogatively. This should be done, how- 
ever, with caution, and in those cases only in which 
you can speak positively, for a mistake will give an 
unfavourable impression, and put you in a false posi- 
tion. You have now a more definite idea as to the 
seat of the disease, and as to its nature, that is, 
whether it be chronic or acute, and the like. 

History Elicited, and Cross-examination 

THEREON, OF THE PATIENT. — The nCXt Step is tO 
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elicit the history of the morbid state. This is easy. 
Patients in general, if mentally competent, have a 
great anxiety to detail their ailments from the 
beginning. All you need do ia to listen attentively 
to the story, only asking a question now and then, 
when the statement is doubtful or imperfect, or 
required to clear up a deduction already made. An 
important preliminary inquiry, and to be carefully 
made, if the case be one of acute disease, is, whether, 
previously to the attack, the patient waa in good 
health or not. The result will indicate whether it is 
a relapse, or an intercurrent attfl,ck or not ; and con- 
sequently, whether there be disease of one or more 
viscera already pre-existent. These questions should 
be as few as possible, and therefore pointedly direct. 
Nothing gratifies patients so much as attentive listen- 
ing ; if they become wearisome and prolix, they can 
be readily stopped by asking them to shew the tongue ; 
this step being followed by appropriate questions. 
Wliile the patient is speaking, you need not be idle. 
You can now study more minutely and carefully the 
various external characteristics I have already alliidcd 
to ; you can analyse the tone of liis voice ; his manner 
of speaking or of breathing ; the corporeal as distinct 
from the mental expression of his countenance, or lines 
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of physical suffering, etc. — constantly the while com- 
paring and associating the facts of his history with 
your acquired knowledge, and with what you have 
ohscrved and concluded already. The patient having 
finished his hiBtory, yon can now proceed to ask him 
questions. Practically, hy this time, you have attained 
to a tolerably definite opinion of his case. It only 
remains for you to verify that opinion hy eliciting, 
in cross-examlnatioD, any additional facts necessary 
thereto. In the meanwhile, you can look at the 
tongue, feel the pulse, examine the state of nutrition 
of the system, and make such investigations a« can 
be carried on without aids. 

Ordei4L\ Exploration of thk Functional and 
Stbdgtubal Changes of the Viscera. — The cross- 
examination being finished, you next proceed to an 
orderly exploration of the condition and functions of 
the viscera directly or indirectly implicated. This 
ia the most important part of the inquiry ; for the 
result of your observations will be the completion of 
your nosological diagnosis — that is to say, you will 
determine the classification of the case, positively and 
finally {if possible), with a view to treatment, or the 
exercise of your art. 
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The Methods of Inqtjiry and Exploration 
EXAMINED. — There has been a good deal of discussion 
as to the niethode to be followed in clinical inquiry, 
and I will Iicre notice the principal. They are essen- 
tially of two kinds, the artificial and the natnraL As 
to the artificial, the methods are two, the synthetical 
and analytical. The synthetical, called also the 
genetical and historical, begins the inquiry with the 
birth of the patient ; includes the health of his rela- 
tives and ancestors, so as to trace his hereditary dis- 
eases ; passes in detailed review the aflfections of his 
infancy and childhood ; inquires into his social posi- 
tion and occupation, his bodily constitution, his usual 
morbid states, mode of life, personal habits, inclina- 
tions, and idiosyncrasies. This constitutes the first 
part of the anamnesis or medical biography of the 
patient. The second part ascertains the history of 
the existing aflFection, the mode of its commencement, 
its course, and the operation of the remedies already 
used. The entire anamnesis being concluded, the 
present condition of the patient, or status prcesens, is 
investigated- In this, an inquiry into the structural 
condition of the viscera and their functions, each in 
succession, is carried out in a regular and systematic 
manner. 
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The synthetical method is the opposite to the 
analytical ; it commences with the inquiry into the 
status prcesens, and endeavours to ascertain the pre- 
dominant changes of structm'e or function, and the 
phenomena subordinate thereto. The result of this 
inquiry is taken as a starting point for conducting 
the anamnesia, which, instead of commencing with 
the history ab ovo, goes backward from the atatus 
prcesens. It is a retrospective reaearch. 

Reasons fob prefekking the Natural Method, 
The natiural method is that which I would recommend 
for your adoption. I call it the natural method, 
because it is the method adopted instinctively by 
every man in his inquiries into the unknown. It ia 
based upon simple observation of the phenomena, and 
comparison of them with one another, and with the 
knowledge which the practitioner has acquired of similar 
phenomena, either by instniction or experience. Thiis 
comparison leads to the results instinctively aimed 
at, by a continuous succession of corrected theories, 
tlaat is, corrected by observation and research — the 
results themselves being a knowledge of the causa- 
tion or order of the phenomena, and of the means 
for their modification, that is to say, the treatment. 
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Of the respective merits of these methods much may 
lie said. The synthetical may he considered tlie most 
scientific and the most apphcable to pure pathologi- 
cal research. But it has the disadvantage of not 
heing practical, that is, applicable to the requisites of 
daily professional life. It is comprehensive in its 
scope ; but it sweeps up much that is useless in thera- 
peuticsj occupies much time, and implies great labour. 
The analytical has the same disadvantage as the syn- 
thetical in the latter respect ; hut this in addition, 
that there is no guide as to what should be ohsei-ved 
and looked for in examining the staftis prcesens, so 
that all the phenomena are presented vvith equal force 
to the mind ; there is no centre of crystallization for 
the ideas, and without such centre, important pheno- 
mena may he left out. The natural method is free 
from these disadvantages. It equally requires the 
observations to be minute, careful, extensive, but is 
free from vagueness, for it is orderly as well with 
reference to the inter-connection and meaning of 
])htmomcna, as anatomical contiguity of parts. It 
comprises also the etiological and therapeutical diag- 
nosis as well as the nosological- — an important requi- 
site for a practical method, when we remember that 
no two cases are exactly alike. 
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The Natural Clinical Method analogous to 
other arpeoved methods of investigation. — 
I may add, as a further recommendation, that in esta- 
bhshing the nosological diagnosis according to the 
natural method, you follow very closely the methods 
used in investigations in other departments of know- 
ledge. It is analogous, for example, to the method of 
the uaturaliat. Diseases are practically arranged by 
nosological writers into natural orders, just as plants 
and animals are arranged, only taxonomical names are 
not given to them. The diseases of infancy constitute 
a natural order ; the diseases of the brain, known as 
mental disorders, form another. In another we class 
the diseases of women j and again, diseases resulting 
from vioience, or consisting in disruption or destruction 
of tissues, form the large natural order of surgical dis- 
eases. In botany you take some leading characteristic I 
as the first step, and you class your plant with the 
Exogens, or Endogene, or the cellular plants. In 
zoology yon determine whether the animal be verte- 
brate or invertebrate— bird or mammal ; the Hmitation 
to one division excludes all the rest. In diagnosis you 
do the same. A disease of dentition excludes diseases 
of the puerperal or parturient state ; a disease of a stru- 
mous character, as tubercular phthisis, excludes the 
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class of intermittent or continued fevers. Nor does 
the process apply leas to etiology and therapeutics. 
Malarious diseases of summer exclude, in etiological 
diagnosis, the thoracic iaflammations of winter ; the 
group of saturnine diseases exclude those arising from 
mercurial poisoning. It is the naturalness, then, of 
this method which proves its value. When I come 
to speak of the two great methodi? of scientific 
research applicable to medicine, the numerical and 
analogical, I shall shew that in these there are the 
same fundamental principles in operation as in this 
natural method of clinical inquiry. 

Final Conclusion as to Nature, Causes, and 
Treatment of the Diseased States. — The noso- 
logical diagnosis being established, the etiological and 
therapeutical arise out of it ; for diagnosis in this 
sense is nothmg more than determining the similarity 
of the case under observation to those from which 
the descriptions in recorded experience are derived. 
Having made this out, it follows that that experience 
can he made applicable to the case in hand. To do 
this, you read it up, noting in what respects, as re- 
gards the etiology and symptomatology, the case is 
closely similar — in what it differs. 
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Having decided upon your plan of treatment, 
you have to enter upon another and Homewhat diffe- 
rent duty — the management and supervision of your 
patient. I shall, however, defer the consideration of 
this, as I have still to describe those external charac- 
teristics of general morbid conditions, or, in other 
words, of certain natural orders of diseases, the due 
estimate of which will ultimately decide your diag- 
nosis, whether it he nosological, etiological, or thera- 
peuticah To this end I will, in the first place, give 
you a brief outline of the characteristics of the 
leading diatheses and cachexiae. 

CLINICAL OBSERVATION OF GENERAL OR 
CONSTITUTIONAL MORBID STATES. 

Defikition of the Term Diathesis, — By the 
term diathesis is meant such an innate hereditary con- 
stitution of the body that, in the course of the vital 
actions, there will arise at various periods of hfe, under 
varying circumstances, local or general diseases, having 
a cxtmmon resemblance, either as to etiology, 8ymr>- 
tomatology, or pathological anatomy. This may be 
shewn in disorder of a general process, of which the 
nutrient derangement characteristic of tlie strumoua 
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aud ai'thritic diatheses is an illustration ; or in disease 
of a special tissue, as in the nervous or the rheumatic 
diathesis. 



Definition of the Tebm Cachexia, — A ca- 
chexia is essentially an actually existent morbid state, 
and not merely a predisposition or tendency to put 
on a morbid state. A cachexia may be a diathesis 
actually developed into disease (aa the strumous ca- 
chexia) . The diathesis may arise out of a hereditary 
tranamisston from the parent to the child of the 
general morbid state, of which the lo<;al forms are but 
secondary manifestations ; on the other hand, the 
cachexia may be due to circumstances not necessarily 
derived from the parentage, but often from the etio- 
logical conditions of the individual. Cachexiae differ 
from diatheses, therefore, in this particular, that they 
may be acquired. Thus, a temperate man need not 
necessarily have either the arthritic diathesis or ca- 
chexia, for an hereditary taint is required for their 
development; but intemperance will of itself develop 
the arthritic cachexia, even althougli there be no 
traceable teauBmissiou. The hereditary strumous 
diathesis may be transformed into the cachexia by 

innutrient food, by an impure atmosphere, or by de- 
x2 
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pressing agents j but the stramous cachexia may be 
developed under the same conditions, although there 
be no taint traceable to the parent. You have, 
tlierefore, hereditary diatheses, but both hereditary 
and induced or acquired cachexise. 



General Characters op a Diathesis.— The 
hereditary diatheses are the following : — The arthritic, 
the .strumous, the nervous, the bihous, the lymphatic. 
Of these, the two latter are the least prevalent in the 
United Kingdom, and are by no means so well marked 
as the other. The Ijinphatic diathesis is in strictness 
allied to the strumous. All these combine variously 
with each other, and composite diatheses result. 

Each diathesis is a unity — that is, every tissue and 
organ — the blood and every function — the external 
configuration and the vital powers — are all in harmony 
with each other, and constitute together an entire 
whole. It is necessary, therefore, according to the 
principles of the natural method, to select prominent or 
predominant general characteristics, easily observable. 
The following are perhaps the best for this purpose : 
1. The colour of the blood as seen through the 
capillaries ; 2, the development of the heart and vas- 
cular system : 3, the conformation of the bones and 
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muscles : 4, the features : 5, the form of the tnink 
and of the limbs : 6, the characteristics of the teeth, 
hair, and skin : 7, the state of nutrition : 8, the 
activity of funtitiou : 9, the ainoimt of vital energy : 
10, the mental character : 11, the sum of the whole. 
I will fii-at take for examination the atrumoua dia- 
thesis. 



PHYSIOGNOMY OF THE STEUMOUS DIATHESIS. 

The Strumous Diathesis is a defect in vital 
force, manifeated by defective nutrition, imperfect 
development, and deficient function. Characteristics : 
Aa to the blood and the vascular system, we observe 
that the blood-vessels are thin ; the heart small ; cor- 
puscles few comparatively, indicated by transparent 
pallor of the skin ; cheeks over malar bones deUcatcly 
tinted ; conjunctiva pearly white. Skin thin, trans- 
parent, white. Hair fine, silky, thin ; in early infancy 
immediately after or at birth often dark, close-lying 
and abundant over the forehead, arms, and back. 
Eyelashes long, curved, lying close together; pupil 
dilated, hence a soft expression of the eye. Teeth 
irregular, projecting, imperfectly enamelled, wliite, 
and pearly. Nails elongate and incurvate. 

Bony development — Head unsymmetiical ; malar 
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honea prominent; frontal rounded and projecting; 
temples hollow ; inferior maxilla projecting ; nasal 
bones uusymmetrical and sunken. Alwnast and upper 
lip tliickened ; mouth large, or, if small, unsymmetrical. 

77ie foi-m stunted ; chest narrow and long from 
lateral compression at the summit ; ribs flattened and 
receding from the scapulae ; scapulae projecting, giving 
a " winged " appearance ; lateral curvature or other 
spinal curve ; keel-shaped sternum ; abdomen large 
and projecting in proportion as the summit of the 
tliorax is contracted. 

The Itmhs. — Muscles flabby, soft, imperfectly 
developed ; heads of bones (or joints) large ; shafts 
slender ; thick wrists and ankles ; fingers tliickened 
and clubby (the Hippocratic finger). 

Skin irritable, giving off abundant epithelial scales, 
in the form of fuifuraccoua deposit. Perspiration 
copious, acid. Mucous surfaces generally prone t^ 
relaxation ; irritable ; and readily giving off mucous 
discharges. 

The characteristics of the functional activity indi- 
cate vital energy are helow par. 

Digestion imperfect ; appetite capricious and 
irregular. 

Respiration feeble, hurried, defective. 
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Circuluiion £ecbh; pulse quick; extremities cold; 
animal heat generally defective. 

Locomotion feeble ; inaptitude for exercise or out- 
door amusements ; maimer listless ; apathetic. 

Nutrition imperfect or vitiated, with tendency to 
fatty and albmminouB deposits. 

Reproduction. — Puberty delayed ; sexual appe- 
tite feeble. 

Innervation. — Nervous system irritable, feeble 
in tone ; mind precocious, but mental powers imper- 
fect, or if good, soon exhausted. 

All these characteristics may be present, and yet 
the state of henlth of the individual may be normal ; 
the constitution may be feeble, but the health may 
be good. There is, however, a predisposition to the 
development of disease, either generally, when the 
strumous cachexia arises, or locally, when tubercular 
deposit, or strumouB inflammation and its sequehe 
may result. 



• PnTBIOGNOMY OF THE StRCMOUS CACHEXIA. — 

The characteristics of the strumous cachexia are 
those of the diathesis, but exaggerated. 

Skin more furfuraceous ; hair scanty, rough, 
brittle ; nails brittle ; teeth discoloured and decayed ; 
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also nasi inflamed and swollen ; lips tliickened, rough, 
and fissured ; lower eyelids cedematons j lymphatic 
glands enlarged and inflamed. 

Abdomen pendulous ; thorax more contracted ; 
limba wasted ; joints more prominent. 

Respiration hurried ; breath acid or fetid ; 
appetite exaggerated or abolislied ; pulse quick, 
with feverish heat ; muscular debility. 



Modifications of the Strumous Cachexia fhom 
Age and Sex. — The local diseases differ in the stru- 
mous according to age and sex. 

During the period of the first dentition are 
observed cutaneous superficial inflammations, most 
usually impetigo, eczema, lupus. During the period 
of the second, cutaneous abscesses and ulcers occur, 
with caries of the long bones ; these are observed 
especially of the apophyses. 

During childhood, together with tubercular de- 
posits in the pia mater, these are not unfrequently 
found in the mesenteric or superficial glands ; and 
inflammations of the bronchial and intestinal mucous 
surfaces, as well as of the skin. 

At or after puberty, the strumous are liable to 
albuminous or tubercular deposit in the lungs and 
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liver ; during middle and old age to a similar deposit 
in the liver and pancreas- — lees frequently in the 
lungs. In this cachexia cancerous deposit not un- 
freqnently takes the place in the aged of tubercle, 
la women, the ovaria and uterus are the seat of local 
disease at the decline of the reproductive power — 
as the lungs arc at the commencement of it. No 
particular complexion predisposes to this cachexia, but 
it is observed to be most severe and intense in the 
olivc-complcxioned. 

The strumous diathesis and cachexia abbreviate 
life ; they are not frequently met with after forty, on 
ewcount of the infantile mortality they cause, and 
are therefore most observable in the young. 



PHYSIOGNOMT OF THE AETHBITIC 
DIATHESIS. 

The Authritic Diathesis is seen under two forms, 
which, from the amount of vital force in each, may 
be termed sthenic and asthenic ; or if distinguished 
by the predominant temperament may be known as 
the sanguine and the bilious. The common dominant 
characteristic of both is a predisposition to the undue 
formation of uric acid, and to congestion, irritation, 
or inflammation of the muscular and articular sero- 
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fibrous tissues, of the vascular system, of tte serous 
membranes, and of the periosteum. 



Physiognomy of the Sanguine Arthrttic 
Diathesis. — This is the sthenic form of the arthritic 
diathesis. The external charactcristicB axe, as to the 
blood and vascular system : — Blood-vessels numerous ; 
heart large and powerful ; blood corpuscles numerous ; 
skin over malar bones highly vascular, giving a florid- 
ness to the complexion. Skin fair, firm, oleaginous, 
perspirable ; eyes blue; hair thick, not falling easily; 
teeth massive, well enamelled, regular, even, undecayed 
in advanced life ; malar bones flattened ; head sym- 
metrical ; nasal bones well formed ; nose aquihne or 
of mixed form ; lower jaw massy ; lips symmetrical. 

Form.—FigmG for the moat part tall ; thorax 
broad at summit ; ribs, well curved ; abdomen full ; 
muscles firm, large ; limbs large, robust ; gait erect, 
well-poised. 

Nutrition active ; digestion vigorous ; appetite 
great for animal food and alcoholic stunuli. 

Respiration deliberate, deep ; circulation vigorous; 
animal heut abundant ; locomotion active ; aptitude 
for exercise or out-door amusements. 

Reproductive powers active ; innervation abun- 
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dant; the mental powers vigorous and enduring. 
This diathesis tends to prolong Hie ; it is therefore 
seen often after forty. 

The joredisposition to disease in the arthritic dia- 
tbeeis may be gemral, and consist in the retention of 
urea in the blood, or in its too rapid production ; or 
heal, and consist in inflammation and inflammatory 
irritation of the products of the serous layer of the 
embryo, ending in calcification or bony change. 
'V\Tien the retention of the urea is associated with 
a depraved l>lood-crasis, or with visceral disease, 
especially of the kidneys, hver, and heart, the 
artlu"itic cachexia is developed. 

MODLFIGATIONS OF THE SaNGUINE AUTHBITIC 

Diathesis by Age ano Sex. — The general predispo- 
sition to disease in this form of the arthritic diathesis 
manifests itself variously according to age and sex. 
It is shewn most purely and distinctly in males, and 
at an age wlien nutrition is most active, and visceral 
disease at a minimum. In mule children, by lithii^s ; 
by eruptive diseases, principally congestive; and by 
an abnonnal appetite for animal food ; in male 
youths about puberty by epistaxis, haimoptysis, and 
functional cardiac disorder. In middle age by gout ; 
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by hepatic and cardiac congestion ; by haemorrhoids ; 
and often by chronic congestion of cheeks and nose. 
The sanguine gouty cachexia may be associated 
with struma, or it may be typical ; the typical form 
is best seen in advanced age. 

Physiognomy of the Sanguine Gouty Cachexia. 
The external characteristics of this gouty cachexia are 
— blood-vessels largely developed over the malar bones, 
and varicosed ; blood darkly tinted or icteric ; skin 
oily, yellow from subcutaneous deposit of fat, or fatty 
degeneration of the derma ; hair thick and white ; 
teeth numerous, discoloured, crusted with tartar; 
lips bluish; nose reddish, hypertrophied ; margin of 
lucid cornea opaque at junction with sclerotic (the 
areas senilis); abdomen pendulous; limbs thick; joints 
nodose ; nodosities on the ends of the fingers, lobes 
of ears, fasciae of muscles and tendons ; respiration 
hurried, wheezing; pulse intermittent, irregular; 
stomach flatulent ; digestion acid ; urine loaded with 
lithates. Temper irritable ; mind sometimes enfeebled. 

The local diseases of the arthritic cachexia are 
principally seen in adult males past the age of forty- 
five. They consist especially in chronic inflammations 
of the muscular and articular tissues ; in calcification 
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of the basilar and coronary arteries, and of the cardiac 
valves. These changes give rise to ha?morrhagic 
apoplexy, angina pet^toris, and cardiac hypertrophy 
and dilatation ; and to secondary pulmonary aflec- 
tioug, as emphysema, pulmonary apoiiloxy,and asthma. 
Irritation of the mucous surfaces is not uncommon in 
this form of arthritic cachexia, giving rise to nephritis, 
pharyngeal and laryngeal coughs, diarrhcea, elu'onic 
gouty eruptions, knoliliy fingers, and tlie like. 



Arthritic Predispositions in Woman. — 
The arthritic diathesis and cachexia, as manifested 
in woman, have never had the attention they de- 
serve. This omission has arisen from a fundamental 
mistake in pathology, namely, that they occur but 
seldom in the sex. They predispose at puberty to 
hysteria in anomalous forms ; to varied neuralgia? ; 
nephritis; hysteritis; acute cutaneous inflammations; 
and to vicarious urinarj' and menstrual discharges. 

The arthritic cachexia in the female predisposes 
to chronic skin diseases, especially desquamative 
clu-onic erythema of cheeks and nose ; to chronic 
inflammation of the uterine cervix ; and, in the 
decline of life, to nodose joints and fingers and to 
rheumatic gout. 
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Physiognomy of the Olive - Complexioned 
AKTnmTTC Diathesis. — The oHve-complexioned or 
bilious arthritic diathesis is usually asthenic, and is 
comparatively of rare occurrence. Its extcnitd cha- 
nicteristics are — Blood-vessels few ; Mood corpuscles 
an average or heloTv par (oligoemia) no capillary de- 
velopment over the malar bones ; complexion tending 
to olive ; hair dark ; teeth small; features and limbs 
small ; tendency to emhonpotnt ; appetite feeble ; cir- 
culation feeble ; calorific powers defective ; hepatic 
functions imperfect ; predisposition to gout at an early 
age, and in the females of a family as ivell as in the 
males ; to struma ; to tubercular haemoptysis at 
puberty; to cataract ; atonic gout ; to nephria and to 
clironic purpura at more advanced ages. 



Asthenic Abtiibitic Diathesis and Cachexia. 
It is more usual to meet with complex rather than 
the typical forms of the cachesise and diathesis just 
described. The arthritic diathesis and cachexia may 
appear in an astlienic form, and be characterised 
specially by a tendency to tubercular deposit, or else 
by fatty rather than albuminous or calcareous changes 
in the tissues. The last mentioned may be desig- 
nated the adipose arthritic cachexia. It is allied in 
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the quality of feeble nutrient action to the strumous 
diathc^sis, with which it is sometimes confounded, 
sometimes complicated. There are two varieties. 
The one characterised hy fatty accumulation, of which 
chlorosis gigautea and pulysarcia are types; the 
other by fatty deposit in the interstices of tissues, 
as in those of the heart, arteries, b'dneys (fatty 
degeneration). lu both the external cliaractcristics 
are those of the arthritic diatheses, and in both the 
ancestral or family taint must be noted. Probably 
it is the olive-complexioned which presents, com- 
paratively, the larger number of these astlienic types ; 
in this respect there is an analogy between the olive- 
complexioned strumous diathesis, and it. As to the 
adipose cumulative form, the external characteristics 
are obvious enough, namely, corpulence of limbs, face, 
and abdomen. This isj perhaps, in strictness, the 
lymphatic cachexia, which I will notice shortly. In the 
adipose depositive form, there are usually evidences of 
feeble powers. The figure is slight (especially in the 
olive-coraplexioned), the pulse weak, the extremities 
cold ; blood vessels are sparuigly scattered over the 
cheeks, and the few there arc, not unrrequcutly become 
varicose early in life. One tooth in the lower jaw is 
often seen to be thrust out of rank (a "buck-tooth"). 
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An arcus senilis, probably fatty deposit, occurs' at an 
early period of life — sometimes before forty — and 
the specific morbid actions are of a low type and 
metastatic, giving rise to retrocedent, irregular, 
misplaced, or nervous gout. This form is closely 
allied to the next I shall mention as belonging to this 
group, namely, the arthritic tubercular cachexia. The 
fatty degeneration which characterises it seems to 
pass readily into the tubercular or cancerous under 
circumstances favourable to these changes. 

Physiognomy of the Arthritic Tubercular 
Cachexia. — With the taint of gout in the ancestral 
or collateral Une, there are always present some of 
the leading characteristics of the arthritic diathesis, 
namely, regular features, well-set sound teeth, and a 
pearly white and florid complexion. But the lower 
jaw is usually contracted, the bones of the face small, 
the skin delicately thin or transparent ; the neck 
elongated ; the thorax narrowed ; the heart's action 
feeble and irregular. This is often considered to be 
a form of the strumous diathesis or cachexia, but it 
is much more distinctly allied to the arthritic. The 
characters of the strumous tubercular patient are in 
strong contrast with those just mentioned. The pupil 
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is more dilated ; the nose and lips thicker, the teeth 
more irregular, more discoloiired, and more frequently 
decayed; the skin more fnrfuraceou8, the smaller 
joints more clubhy. The similarity between the 
arttu"itic tubercular cachexia and the strumous con- 
sists in the haemoptysis, which, in the former, is bo 
Sreqaenily followed hy tubercular deposit in the limgs. 
The cause of this pulmonary hasmorrhage in the 
arthritic is rather a fatty degeneration of the 
pulmonary blood-vessels, (at least when it is the 
earliest symptom) than, as in the strumous, a deposit 
of tubercle. There eeema reason to think, too, that 
when tubercle is actually deposited in this cachexia 
it is rather of the grey semi-transpai'ent than the 
yellow variety. It is found in the ak-cells, rather 
than the capillary bronchi, while deposit in the 
lymphatic glands is a rare occurrence. All these 
pomts distinguish the ai'tliritic tubercular from the 
strumous tubercular cachexia. 



The Adipose or Lymphatic Cachexia.— The 
adipose or lymphatit; cachexia is a complex form with 
both a strumous and artln-itic element. Its charac- 
teristics are, large bonea, largely developed heart and 
vascular system ; early deposit of fat under the skin, 
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in the omentum, the mammse, the face. With these 
there is want of osseous symmetry ; a feeble muscular 
power ; imperfect digestion ; unsound teeth ; acid 
breath, and other strumous signs. The predisposi- 
tions are to tubercular disease in the early years of 
life, up to twenty-five ; to irregular gout after forty- 
five. Very often the accumulated fat is suddenly 
absorbed, leaving the individual thin and lank, or the 
contrary takes place, and the individual n^idly 
becomes loaded with fat — ^both changes recurring in 
consequence of depressing agencies. 

Physiognomy op the Hemorrhagic Cachexia. 
The vascular or hsemorrhagic diathesis or cachexia 
is a modification of the asthenic arthritic forms ; but 
there is also an important abnormal condition of the 
blood itself, as well as of the blood-vessels. It is the 
haemophilia of Schonlein. The external characteris- 
tics, if developed in individuals of the Teutonic race, 
are a fair complexion, usually blue eyes, and an 
abundant capillary development over the malar 
bones. If in the dark or olive-complexioned, the 
eyes are grey ; the hair black ; the circulation feeble. 
A marked susceptibility of the males of the family to 
haemorrhages from slight causes, at all ages, is a 
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marked characteristic of this variety of the arthritic 
cachexia. Besides this hsemorrhagic tendency, there 
is a predisposition in youth to spasmodic and 
neural^c diseases and to phthisis ; in middle age to 
hypochondriasis ; in ailvanced years to nepliritic and 
gouty pains. Very often struma complicates this 

« 

form. 

There is a variety of this type occasionally met 
with which is complicate<l with the nervous diathesis, 
and is specially characterised by excessive sensorial 
development. For the most part the complexion is 
highly florid. It predisposes to arterial neuralgia ; to 
arteritis, Avith plugging of the artery, and gangrene ; 
and to profuse hsemorrhages from the parenchyma 
of organs — splenic — gastric — anal — hasmorrhoidal or 
cerebral — according to age. 

All these cachexije shorten life. 



TuK Rheumatic Diatuesis and Cachexia. — 
Two forms will be observed, the vasculai*, allied to 
gout, and the strumous, witli external characteristics 
of struma. In the latter there is no floridness, but 
pallor of complexion ; a predisposition to sero-fibrous, 
and not to synovial inflammation is observed ; to 
lymph deposits Ln the vascular system ; and to local 
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diseases dependent on arteritis or on travelling lymph 
plugging tlie vessels (embolismus). 

Physiognomy of the Nervous Diathesis and 
Cachexia. — The external characteristics are, medium 
stature ; small muscular development, spare habit ; 
countenance mobile ; eye lively ; forehead broad and 
lofty; muscular movements abrupt, jerking, and ener- 
getic ;^ the sensorial sensibihty is great. This diathesis 
often constitutes an important element in the other 
diatheses and cachexiae, especially the arthritic and 
strumous ; ingrafting, when present, a predisposition 
to asthenic and anomalous diseases of the nervous 
system. The especial diseases to which it predisposes, 
when thus associated, are insanity, anomalous hys- 
teria, eccentricity, oinomania, epilepsy, eclampsia, 
chorea. 

Physiognomy of the Cancebous Cachexia. — 
This may arise in any diathesis or cachexia, but it 
appears to be most frequently associated with the 
strumous about middle age or later. The deposit 
which characterises it usually occurs in organs which 
are exempt in the earlier periods of life from tuber- 
cular deposit. The characteristics are therefore, as 
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to the featurea, those rather of the Btnimoua cachexia 
thau the arthritic. The complexion is muddy, waxy, 
or semi-transparent ; tlie venous circulation torpid ; 
the expression of coimtenauce gloomy ; the temper 
captious and melancholic ; the muscular power 
enfeehled ; the appetite impaired ; the body pro- 
gressively wasted ; the nights sleepless. It attacks 
middle age. 



The H^mic ob Blood CAcnEXi^. — The induced 
and not necessarily hereditary cachexiae are haBinic in 
especial. They are essentially characterised by change 
in the red blood corpuscles, either as to nimiber, to 
colour, or to vital force ; or by increase of the white 
corpuscles. Pallor of the surface is a predominant 
characteristic ; but it must be borne in mind, in 
tlic estimate of their relations, that they will vary 
much, according to the age, temperament, diathesis, 
or cachexia upon which they are superinduced ; and 
that they may occur in any temperament, diathesis, 
or cachexia. I can only indicate the leading forms. 

i- True Anmmiafrom Loss of Blood. — The cha- 
racteristics are — PaUor of the lips, prolaliia, face, 
hands ; tendency to deposit fat ; pulse jerking or 
thrilling ; cardiac impulse slapping, palpitating ; blow- 
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ing murmurs, especially in the veins ; feeble capillary 
circulation, indicated by oedema and transient albu- 
minuria; respiration Imrriod; muscular power feeble ; 
limbs easily achiny; sensorial powers feeble. 

ii. Physiognomy of Scorbutus. — -This cacliexia 
arises from imperfect uutririon and aeration of the 
blood. Characteristics vary as to the stage and in- 
tensity. The fii-at stage, most usually designated 
chlorosis, and may therefore be distinguished as the 
chhrotic. It is marked by a muddy pallor of the 
complexion; pale gums; languor; hurried respu-ation ; 
gastric pain and irritation ; foetor of breath. In the 
second stage (which from ita sequelae may be distin- 
guished as the rheumatic), we note a complexion of a 
dusky, dirty tint ; features slightly swollen ; ^ spongy 
gums, soon bleeding ; oedema ; pains in the limbs. 
Third stage {the hmnorrkagic), leaden pallor; giuns 
purple or livid, fungoid; vibicesandpetechise; hjemor- 
rhagea from the mucous surfaces ; albimiinuria ; spas- 
modically flexed extremities ; knees swollen and 
painful; "bullock's liver," a fungus growth, from 
wounds. 

iii. Of the glandular hcemic cachextcB I note the 
following : — - 

a. The splenic (anemia), with death-like pallor, 
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and enlarged spleen. Variety, the leucocythsemic 
or lencohaBinic of Vircliow. 

b. The gastro-sphnic or true chlorotic, with gastric 
neuralgia. 

c. The gastro-kepatic or meliinckhrotic. — A com' 
bination of splenic spanffi^mia, with Bcorbutus. 

d. The melancholic, associated with atrophy of the 
Hpleen ? characterised by a deeply sallow or dirty 
complexion ; pallid lipa ; redema of left leg ; neuralgic 
pains in left side ; suicidal despondency, 

e. The inelanchoUc, with displacement or irritation 
of colon ? — Anasmic tint ; despondency ; indigestion ; 
wasting ; constipation or diarrhcea ; pain in region of 
colon. 

/ The supra-renal? or " bronzed skin " aniemia. 
Nails white; prolabia and raucous nicmbrano of mouth, 
stained with inky patches ; the face, hands, axillte, 
and trunk, variously coloured— cither uniformly or in 
patches of a colour varying from pale yellow to bronze ; 
the handa and feet cold ; pulse feeble ; a feebly-beat- 
ing heart ; irritable mucous surfaces ; wasting. This 
liaa hitherto been observed as an affection of adult life ? 

iv. To enumerate the cachexia dependent upon 
morbid states of the viscera, whether structural or func- 
tional, would lead me away into general pathology. 
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I need only refer, therefore, to the renal, the cai-diac, 
the hepatic, and the onanistic, as illustrations of the 
general cachectic conditions thus originating, and 
which are in fact chronic morbid states of an intrac- 
table character. There are also various cachectic 
conditions primarily dependent upon certain poisons, 
the characteristics of which ought to have your special 
attention. Alcohol and lead-poisoning are the most 
common forms, but others should not be forgotten, as 
those arising from iodine, phosphorus, etc. 

I have dwelt at some length upon these cachexise, 
as important notanda when taking a case, partly be- 
cause there can be no philosophical diagnosis or thera- 
peutics without a thorough knowledge of them, but 
mainly because the information regarding them in our 
systematic works on medicine is scattered through 
many voliunes, and at best is imperfect. WTiat I 
have detailed to you is confessedly imperfect too, but 
it is right to say that it is the result of much careful 
observation and thought on my own part. 



.ECTORE IV. 



ON PEOGNOSIS AND ON THE ORDER OF 
SUCCESSION OP MORBID PHENOMENA. 

Prognosis.— After you have establislied your 
diagnosis and treatinent, you will still have to watch 
the progress of the disease from day to day, and 
to manage the case. Especially you will be called 
upon to state youi* opinion as to the probable dui'ation 
and results of the illness. This is that part of the 
medical art termed prognosis. Prognosis may be based 
upon simple experience. I gave you an illustration 
of empirical prognosis in ray first lecture, drawn from 
the aphorisms of Hippocrates. As a fundamental 
principle of tliia kind, and of ecpial antiquity, it may 
be stated, that the more the countenance changes 
from its ordinary condition, the greater the danger. 
The facks Hippocratica is a cliange in the physiog- 
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nomy, the deRcription of which by Hippocrates is 
BO tnie to uaturej that his name is linked with it for 
so long as medical literature shall exist.. It is well 
worthy your study in the dying, I will quote the 
description. " The features have their last degree 
of alteration when the nose is pinched, the eyes 
sunken, the temples hollow, the ears cold and con- 
tracted, and the lobe turned out, the skin of the fore- 
head rough, tense, and dry, and the colour of the 
whole face yellow, or black, or livid, or leaden." Or 
take the following description from the same writer 
of the carphologia or movements of the hands in 
typhomania, so prognostic of a fatal issue in fcYers 
and cerebral diseases. " I have made these observa- 
tions upon the movements of the hands. In acute 
fevers, in peripneumouias, in plirenitis, and in head- 
aches, the hands moved to and fro before the face, 
seeking in the void, as if gathering bits of straw, 
piclcing at the coverings, or detaching objects from 
the walla of the room, constitute so many signs of a 
fatal termination." Now this kind of prognosis, being 
dependent upon observation and experience, can only 
be acquired by assiduous observation at the bedside of 
the sick. It is hardly possible to give general rules. 
You must acquire this tact in the wards ; and you 
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will have opportunities for the acquiaitiou, because 
80 many of the cases admitted are of a serious 
character, and of necessity terminate fatally. 



Instances of Gommon Rules for PRoaNosis, 
There are a number of coramoii-seuse rules, however, 
which are deductions from our knowledge, and not 
the results of our mere experience. Thus we can 
easily comprehend that in a disease like bronchitis or 
phthisis, in ivhich there is copious expectoration as 
an essential part of the affection, a audden cessation 
of the process will but be the forerunner of death, 
iuasmuoh afi we know that the retention and accu- 
mulation of the sputa in large quantities in the 
bronchial tubes will necessarily cause fatal asphyxia. 
So also we may couclude that a continuous wasting 
gouig on unchecked by treatment, in an individual 
who ought not to waste nonnally (as in adult life), 
implies a fatal termination of the disease, whatever it 
may he, or w-herever its seat; for the inevitable 
tendency of auch a state is to terminate in a fatal 
exhaustion of the \dtal powers. In like manner, 
when a disease has resisted suitable remedies at a 
period when the system was in a favourable state 

for their due and salutary action, it is not probable 
F 2 
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they will be more eflficacious when the disease is more 
advanced ; but, on the contrary, we may expect less 
and less favourable results. Many rules like these are 
deducible from common-sense views of health and 
disease. 

The Foundations of Scientific Prognosis. — 
But there is a prognosis which may be termed 
scientific, inasmuch as it is founded upon certain 
general laws of occurrence or recurrence, according to 
which distinct series of vital actions, whether normal 
or morbid, succeed each other at regular periods, that 
is, after laws of definite duration. This kind of prog- 
nosis is well known, and constantly practised in the 
eruptive fevers ; the more especially in them per- 
haps, because the eruption or cutaneous inflam- 
mation is a phenomenon, or a series of phenomena, 
easily watched and estimated. It is also of great 
practical value in the treatment of intermittent 
fevers of every kind, for in these the paroxysm of 
the fever is usually marked so clearly from its com- 
mencement to its termination, that the most superficial 
observer can hardly fail to note the law of periodic 
recurrence. In women, in whom there is a general 
change in the health co-existent with the monthly 
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functional activity of the ovaria aud uterus, a 
practical prognosis, founded upon this monthly niaus, 
has been in use amongst physicians from the earliest 
ages. Here, again, in the flow of the catemenia 
there is a well-marked indication of the periodic 
change, although practitioners are sometimes led 
into error by their patients, who do not usually note 
the flow unless it be coloured. If there be few 
blood-corpuscles, aud little flow, it is popularly 
believed to be suppressed. 



The Signification, and not the Extent of 
Phenomena, the Impohtant Element in Pkog- 
Nosis. — Now it is a mistake to conclude that there 
no periodicity or order of sequence in other 
diseases, and iu other series of vital phenomena, 
because no very manifest or tangible phenomena 
indicate the operation of the law of regular occur- 
rence. Phenomena are minute in a popular or relative 
sense only. The sudden fall of the pulse, in a certain 
stage of pneumonia, is equally as significant of an 
important change (a change for the better) in the 
patient, as the due flow of the (latamenia regularly, 
at each monthly period, is significant of an appro- 
priate change in the system of the individual at that 
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time, and of liealthy ovarian action. It is the signi- 
fication then, and not the extent of phenomena, 
which rendera them important. In this way a sudden 
and transitory syncope, or a sudden blindness, or a 
grinding of tlie toeth, may be mnch more important 
in prognosis, than a markedly irregnlar pulse, a 
violent palpitation, or a paroxysm of delirium. 

In those cages, therefore, in which the phenomena 
are not extensive, although significantly important, 
it is an advantage to know when and how to look for 
them, for thus they will he the more readily detected 
or observed- I propose to give you this information. 

Definition of a Critical Day, — And first, as 
to the critical days, so called, or the order of recar- 
renco of phenomena in fevers and periodic diseases. 
I define a critical day as that day on which some change 
takes place in the phenomena of the disease, signifi- 
cant of two things; first — either of death, amelioration, 
or recovery on that day ; or — of death, amelioration, 
or recovery on a subsequent day. The change may be 
from health to disease, as occurs in the onset of fevers ; 
or it may be in the cessation, exacerbation, or develop- 
ment of symptoms in the com-se of the afiection. 
Such a development as an intense rigor, a hsemorrhage, 
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a diarrhcea ; such aa exacerbation, as a rise m the 
pulse from 100 to 130 ; such a cessation, as the occui*- 
rence of sleep after sleeplessness — of a breathing 
moisture of the skin after feverish dryueas — of disap- 
pearance of the alhamen in alLuminous urine, and the 
like. But the change may uot be marked by amy 
obvious symptom ; it may only be in the feelings of 
the patient ; he may feel much better or much worse, 
and nothing more be noticeable ; yet this is also a 
change ; indeed, a very important change. All dis- 
eases that have a definite period of dui'ation, as feyers ; 
all parosysmal diseases, all sudden injuries, as woimda; 
and many clironic diseases, with intercurrent febrile 
phenomena, aa phthisis, manifest a law of periodicity. 
Tlieir various exacerbations, remissions, and phases, 
may be therefore anticipated and provided against ; 
or if remedies be given, the action of the remedies 
may be considered apart from the action of the law 
of sequence. Now, the first thing to determine in 
cases of this kind, is the date of commencement of the 
series, for the detection of the periods will follow 
upon this. 



Mode of Observing Periodic Changes Gene- 
bally, AND IN Fevebs. — There can be no difficulty 
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in the observation of periodic changes in all paroxysmal 
affections ; for the date of the commencement of the . 
paroxysm will be the starting-point of the calculation, 
unless it is clearly obvious that the paroxysmal phe- 
nomena have themselves a relation to some ante- 
cedent series, as rigors, sudden headache, or the like. 
In a case of this kind, each sequence should have 
a separate notice and calculation, and then the two 
series should be compared. 

The method of counting critical days in fevers, 
is the following : — Take the day of the first sense of 
chill, or if that cannot be ascertained, the first day of 
exacerbation or remission. Then count backward 
theoretically, and see if the order of succession 
of any observed phenomena corresponds to the already 
supposed type, and then observe carefully the 
symptoms as they subsequently appear. In entering 
dates in the case-book, place the day of the disease 
below the day of the month. When a whole family 
is attacked, note the days in each case very carefully, 
and in addition ascertain the menstrual or dentitional 
periods, the date of birth, and the menstrual periods 
of the mother. Indeed, if possible, these should be 
ascertained in all cases. 

Although as to fevers, the ordinary rule is to date 
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from the first rigor, and not from the occurrence of a 
mere premonitory phenomenon, as a diarrhoea ; yet 
premonitory phenomena should also have their place 
in the case-hook, and he referred as accurately as 
possible to the proper date. Suhsequcntly it may 
BO happen, that they will serve as important links in 
the series of events. 

Critical Days in Chronic Diseases. — In chi-o- 
nic diseases, the law of periodicity is rai-ely so 
distinctly marked as m the acute and paroxysmal, 
for the obvious reason, that the changes which 
indicate periodic movements in the vital actions 
are from a stabe of disease to a state of disease, and not 
of health. I may add, also, that in chronic diseases, 
the order is not itself usually so regular. From time 
to time the type will change ; as in an ague, from a 
quotidian, or every-day type, to a tertian, or every 
other day, or every fourth-day type, and back again ; 
so that without careful calculation, as well as obser- 
vation, there may be nothing but confusion apparent. 



Obsehvation op LoNaEii pEiiions.— The pre- 
ceding remarks apply to critical days in the ordinary 
sense of the term. But there are periods which recur 
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at intervals of weeks, or at intervals which are mul- 
tiples of lyeeks, such as is the menstrual period ; or 
at interrals which are multiples of a month, as the 
periods of utero-gestation, of dentition, of recurrent 
insanity, and other affections of the nervous system. 



The Menstrual Period, — 1, This is the typical 
form of the twenty-eight day or monthly period. In 
women it should always form an important point of 
observation ; it may be taken, indeed, as a starting- 
point in the greater proportion of cases. It is usu- 
ally indicated by the occurrence of the principal and 
moat obTious phenomena, the sanguineous discharge ; 
or, when this is suppressed, it can be calculated 
retrospectively or prospectively from the last appear- 
ance of the discharge. And this is an imi)ortant 
principle, for the mere suppression of the more 
obvious characteristic must not, by any means, be 
taken to indicate that the entu-e series of physio- 
logical changes in the blood, the nervous system, 
and the ovaria, are suppressed too. They may, on 
the contrary, be only the more important, because 
occurring in deviation from the healthy maniles- 
tation. 

The monthly period occurs in males as well as 
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females, and ie occasionally indicated even in them 
by htemorrhagic discharges, as epistaxis, ho^moptysis, 
hrematemesis, hnematiiria, and hfemoiThoidal flnx. 
Most frequently, however, the law h shewn in the 
montWy return of paroxysmal diseases of the nervous 
system, of which epilepsy is the most common. 

. The monthly period is simply a multiple of weeks; 
it may he therefore shortened or lengthened just as 
the menstrual period. The most common modifications 
are into fourteen and twenty-one daj's, and multiples 
of them, as six weeks, two months, three months. 
Utero-gestation and the parturient state will afford 
you illustrations in women, as well ae paroxysmal 
affections in hoth sexes. I may add, that all febrile 
ixnd inflammatory affections of the parturient state 
arc ruled as to their exacerhation and decline by criti- 
cal days. In making a calculation, the fact should he 
noted, whether the term of utero-gestation is a nor- 
mal multiple of weeks, and whether the commenoe- 
ment of lahour was a natural or an unnaturally induced 
process. If the latter, the calculation as to the periods 
should be made from the last normal catamenial flow. 



Dentitional Periods. — During the three denti- 
tional periods, but espeeiiiUy during the first and 

G 
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second, there is a law of periodicity in operation, not 
dissimilar from that wliicli regulates the action of 
the ovaria when puberty is established. This is 
shewn by the recurrence of convulsions, diarrhoea, 
ajid the like, as well as by the eruption of llie teeth 
at multiples of the weekly or monthly period. The 
careful observation of the operation of this principle 
will he occasionally found of much value in the 
diat^iosia, prognosis, and treatment of the diseases of 
infancy and childhood. For practical purposes, each 
eruption of a tooth may be considered as analogous to 
a menstrual period, so far as the general health is in- 
volved ; that event may, therefore, be calculated from 
both, prospectively or retrospectively^. During the 
third dentition (the eruption of the denies sopientHe},we 
have the completion of puberty. At this period, the 
physiological phenomena are very difTcrent from those 
of infancy and childhood, and consequently the patho- 
logical phenomena are very diflorcnt also ; but the 
seat of the principal phenomena, the nervous system, 
is the same. Hence the occurrence of functional dis- 
eases of the nervous system, especially in women, at 
this age. The more important modifications in the 
health are due to the action (regular or hxegular), of 
the ovaria and testes, as in hysteria. 
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The Relation of Critical Days to the 
Weekly and Monthly Periods. — The critical days 
ill fevers are Bubmultiples of the week ; they differ, 
just as the disease may be of a tertiau or ({uiu'tan 
type. For practical purposes, the 4th, 7th, 11th, 
14th, 17th, 20th, arc the moat important ; but of all, 
the 7th and 14th. They occur in a large number of 
acute and chronic diseases, but are marked with much 
more distinctness in some than in others. Thus, the 
tertian changes in a case of phthisis require aids to 
observation to detect them ; the patient must be 
weighed daily ; the amount and character of the uri- 
nary excreta noticed, etc. In an ordinary case of 
quartan ague, running on for several weeks, the 
paroxysms require nothing more than simple obser- 
vation. Occasionally the types will occur alternately 
at regular periods. As, for example, there may be a 
quartan type for a definite number of weeks, then a 
tertian type may come in and continue for a period ; 
or, what is not unusual, there may be definite periods 
of health alternating with paraxysms at tertian, 
quartan, or other periods. 



The Diseases Characterised by Periodic 
Changes. — The following are the diseases in which 
you may observe critical or periodic changes : — 
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Pi-imarily and eminently the malariouB, or diseases 
caused by mareh miasm ; that is, fevers of the inter- 
mittent class, and all forms of disease in which marsh 
miasm exercises a predominant influence, as intermit- 
tent neiiralgife, and other similarly periodic affections 
of the nervous Bystem. 

Inflammatory fovcr, following on mechanical in- 
juries. 

The entire group of the exanthemata. 

The groups of fevers dependent upon a specific 
cause, the operation of which is progressive, and 
occupies time, as exanthematoiis typhus, whether 
Irish, petechial, miliary, or pestilential ; influenza ; re- 
lapsing fever ; erysipelas ; the intercurrent fehrile 
attacks in the leprous and syphilitic cachexias ; hydro- 
phobia ; tetanus. 

The excretory fevers, as acute gout, rheumatic 
fevers. 

Inflammations traceable to any of these fever- 
poisons, as herpes zoster ; acute pempldgus ; also 
various forms of pneumonia, pleuritis, bronchitis, 
nephi-itie, chan-hoea, hysteritis, inflammatory dys- 
pepsia, and cutaneous inflammations, occuri'ing as 
intercurrent or secondary diseases. 

The critical days are not well marked in the 
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ocWetic and miasmatic or sewer-poison fevers, or iu 
the intermittents that have changed into the continued 
type; but the day of death, or the occurrence of 
a favourable or unfavourable change, ia often on a 
critical day. In the various forms of fever in which 
intercurrent visceral inflammationa coustitute impor- 
tant complications, or iu which there is great devita- 
lization of the blood, the order of the phenomena 
is apt to be set aside, and death either occurs 
quickly, or the natural tennination is delayed. This 
explains the conflicting statements of observers as 
to these points, one of whom (Dr» Latham) makes 
out that more than one-third of hia total number 
of cases of fever were prolonged beyond the twenty- 
eighth day ; and of these so prolonged, one-third 
were prolonged above six weeks. In instances of 
this kind the sequelte of fever are surely confounded 
with the essential condition itself, which is rarely 
prolonged beyond the twenty-first day. It is in pesti- 
lential fevers (as plague, yellow fever, cholera) that 
death is too early for the manifestation of the regulai* 
periods of the fever. Should the epidemic be mild, 
then these are seen. Indei^d, tliis circumstance alone 
renders the etiology of fevers a difficult question for 
investigation, giving rise to a sub-acute instead of 
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a per-acute type. In well-laiown fevera, as the 
variolous, wc know how widely individual cases will 
difler. Aualogj' would tcacli iia that this varying 
action of the poison occurs also in influenza, typhus, 
yellow fever, and plague ; indeed all the pestilential 
forms. 



Obsertatiost op Meteorological Influences. 
1 have (jaid nothing of those periodic influences, 
which, heing primarily or secondarily atmospheric in 
their origin, influence the course of vital phenomena 
by direct action on the organism. The presence and 
absence of the sun's rays corresponds to the time of 
waking and sleeping ; and these states again influence 
in a very important manner the accession, exacerba- 
tion or remission of disease. Changes in teraperatiu-e, 
both diurnal and annual, occurring in consequence of 
changes in the sun's place, together with the barome- 
tric, clectrometric, and hygrometric variations following 
thereupon ; the seasonal sweep of aerial currents, as 
winds, and even telluric changes, have all their influ- 
ence J sometimes conntenicting all treatment, some- 
times developing disease with fatal rapidity, and not 
unfrequently giving a fatal character to diseases, which, 
under more favourable meteorological conditions, are 



L 




tECT. IV.] HniEAHY METEOROLOOrCAL CHANGES 



127 



for the most part very mild. Meteorology, in its prac- 
tical applications, is as important to medical art as to 
agricultiire or navigation ; and no practitioner is com- 
plete in practical tact without a kuowludge of these 
applications. At present, however, I can only stato 
a few general facts. 



Observation of Horary Meteoeological 
CiJANQES. — The hours of the twenty -four in which 
pathological and physiological changes take place are, 
in the order of their importiiiice — 

a. From 4 to (3 a.m., when the consumption of 
oxygen by the organism is at the minimum / the ther- 
mometer low ; the atmospheric pressiure low. Death 
is most frequent at this period ; and attacks of epi- 
demic cholera, diarrhoea, ague, and the like, most hkely 
to occur. 

h. From 8 to 10 a.m. are favom^ahlo hours for the 
healthj and the opposite, therefore, to tlie early morn- 
ing hours. 

c. The night hours are appropriate to sleep; and 
it is diu-iug these that diseases seated in the nervous 
system, or originating there, are the more frequent. 
The hour of falling asleep is marked by a state of the 
sensorial system closely analogous to that uf morbid 
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states; there is a quasi-delirious condition, predis- 
posing to those paroxysmal diseases, wliich are usually 
associat'ed with an abnormal circulation of the blood 
through the brain. It is at this hour that delirium 
begins in fever and insanit)', and that epileptic attacks 
occur. 

d. The hour of profoimd slumber, usually from 1 
to 2 A.M., is also characterised by a state predispo- 
nent to paroxysmal diseases, but more especially to 
those in which interrupted excretory function acts on 
the ner\'Ous system ; to thia group spasmodic astluna, 
the spasmodic ueuralgiaj, and gout, especially belong. 



Observation of Seasonal Changes. — The 
seasons exercise an influence in various ways upon 
the progress and treatment of disease. It is to be 
regretted so little information is afforded by systematic 
or text-bookB on this point ; we want, in fact, a 
system of medical meteorology. I can at present 
only request tliose of you who attended my winter 
course on the Practice of Medicine, to recal to your 
remembrance what 1 then said. I may here state 
generally that you have compound influences to con- 
sider. There is an inner annual revolution in the vital 
phenomena of animals, especially of the vertebrate 
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class, which is almost, if not wholly independent of the 
seasons, and which, like that of sleeping and waking, 
follows rather the law of successive activity and repose 
than of meteorological changes. For example, in 
birds the annual activity of the reproductive organs 
occurs early in the year, long before the heat is per- 
ceptibly vernal, and ceases long before the heat is 
autumnah Meteorological changes have, however, an 
important influence, but their relation to vital action 
require to be well analysed ; and it must be always 
remembered, that the influence they exercise is most 
complex. Thus, for example, the heat of summer 
facilitates the evolution of miasmata in towns in pro- 
portion as it reaches the foecal excreta or the sewage 
beneath the surface, and thereby develops epidemics 
and endemics, as cholera, summer diarrhoea, continued 
or intermittent fevers. But the decomposing matters 
may be on the surface, or at varying depths from 
it, and thereby be aifected by the heat in varying 
degrees. The amount of rain-fall may hinder or facili- 
tate decomposition as w^ell by its influences on the 
matters to be decomposed, as on the atmospheric 
temperature, while the amount of vapour in the 
air will facilitate the solution of the gases evolved. 
Then again, the heat has a direct physiological or 
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pathological influence on the body generally, and on 
various viscera in particular, independently of the 
emanations it causes to be evolved. It is in this way 
that the problems of seasonal meteorological influ- 
ences are so singularly complicated. Add to the 
various changes in the weather which characterise 
the seasons, all those changes in diet, clothing, habi- 
tation, and the like, contingent upon them, and you 
will easily become aware how large the subject of 
medical meteorology is, and how numerous the sources 
of fallacy. 

The continually increasing number of meteoro- 
logical observers throughout the world is a strong 
proof of the increased attention that is now given to 
the science. Henceforth medical meteorology must 
take its place in the cycle of the medical sciences. I 
know of no data so useful and so complete as those 
afforded by the Registrar-General of England, in his 
weekly and quarterly returns, and I have reason to 
believe that they are sent to every medical practitioner 
who may desire to possess them, for the purposes of 
research. 



LECTURE V. 



ON THE DUE ESTIMATE OF TREATMENT, 
AND ON THE MANAGEMENT OF THE 
CASE. 

THERAPEUTICAL OBSERVATION. 



The due estimate of a plan of treatment, and of the 
eflfects of medicinal agents, belongs, I need hardly say, 
to that part of the subject which treata of causation. 
You have to investigate the order of a series of events 
set up by yourself designedly, and therefore with a 
particular object in view, namely, to induce a certain 
change, or claas of changes, in the system of the 
patient under treatment. The fallacies, therefore, to 
which you are liable are identical with those of which 
I pointed out illustrations in my first lecture, when 
speaking of etiological research. I shall not enter 
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more iuto these at pref9ent except to refer to a few 
of the most commou sources of error in the thera- 
peutical management of the case. 



Common Sources of Ebrok m Therapeutical 
Obsbkyation.'— A very common error in practice ia 
to assume that the remedy has been administered, or 
the mode of treatment has been carried out, for no 
other reason than that it has been prescribed. We 
shall understand tliia better if we examine a few 
practical details. 

It may so happen that every possible care has 
been taken at the bed-side, but the drug prescribed 
is supplied to the sick-room in an impure state. 
It ia well known how largely drugs are adulterated 
— first by the producers or growers ; next, by foreign 
merchants ; next by the importer ; next by the 
drug-grinder, or wholesale druggist ; then by the 
retail dealer or compounder. I do not by any 
means intend to assert that all growers, foreign mer- 
chants, importers, wholesale and retail druggists, and 
phaiinaceutical chemists adulterate their wares, but 
only this, that some do actually, and all may if they so 
will. In the United States adulteration of drugs has 
become (we are told by American writers) an evil of 
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80 great magnitude that the legislature has been 
appealed to, to protect the consumer. 

Or the remedy may not hare been given from 
ignorance, neglect, or carelessness of the compounder. 
Ho has either subatituted another drug for that pre- 
scribed — that not being at hand, and the substitution 
being made with the belief that the substitute is 
e(iually good ; or it has been omitted altogether; or 
80 negligently compounded, that its medicinal virtues 
have been destroyed. 

Or the remedy has been duly supplied in all its 
integrity by the compounder, but the nurse ignorantly 
or carelessly omits to administer it, may be Bubsti- 
tuting another remedy of her own, or of another 
person ; or, if the nurse be faithful, the patient thinks 
it no harm to " cheat the doctor" in this way. Great 
practical tact may be shewn in detecting and estimat- 
ing these soinces of error. Perhaps it is a good 
general rule to see and examine at each visit the 
medicines or appliances sent, and to ascertain, either 
by direct questioning and cross-questioning, or more 
indirectly, as circumstanccB permit, whether the 
remedy has been administered, or the plan of treat- 
ment recommended duly carried out. 

But supposing the remedy to have been taken, 
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we have still other aourcee of error to guard against. 
It may have been rejected by vomiting^ as soon as 
swallowed, or it may have been eliminated too rapidly 
to act upon the system by entering into the current 
of the circulation. I have known calomel given 
daily in considerable doses, for a lengthened period, 
without inducing ptyalism, simply because it was 
eliminated by the kidneys and intestinal canal as 
fast as it was taken. And just as the viitues of a 
medicine may have been injured by improper mani- 
pulation when compounded, so they may be dimi- 
nished or abolished after it has been taken — either 
by improper diet, or by being taken at an improper 
time, or by the action of other and counteracting 
medicinal agents. 



Fallacy fkom the Influence op Suggestion 
AND Expectation.— Perhaps one of the most com- 
mon sources of fallacy is the iufliience of what has 
been commonly but erroneously termed the imagiua- 
tion. It is now among-st the established truths of 
mental physiology, that ideas may become realities 
without the co-operation of the consciousness ; and 
that whether they originate spontaneously or not, a 
physiological or pathological change suggested to the 
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mind of an individual may take place really and 
actually, without the conaperation of any other agent 
than the suggestion itself. It is in this way that 
the therapeutic fallacies of mesmerism and homoeo- 
patliy have arisen. Perhaps nothing is so well 
calculated to elicit this operation of suggestion, as 
bhe method of " proving" a drag adopted by the 
followers of Habuemann. The " prover" takes, as 
he believes, an infinitely minute dose of a supposed 
medicinal agent, (but, moru probably, no portion 
whatever of it) and then mentally watches, or listens, 
or feels, As it were, with his attention, for the results 
that have been suggested to Mm by theory or other- 
wise. The anticipated effects will most probably 
occur ; and with a degree of probability propor- 
tionatc to his mental and corporeal susceptibility. 

The expectation of benefit from a medicinal agent 
often modifies its action favourably. The stimulus 
to the nervous system of hope and desire, and through 
the nervous system to all the vital processes, is often 
very powerful, and always more or less efficient ; so 
that not imfrequently the most incurable diseases seem 
to derive, and sometimes do derive benefit from reme- 
dies taken with hope or expectation of benefit. It is 
well known to the experienced physician, how often 
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temporary relief Ib afforded, in long protracted and 
incurable cases, by a simple change of remedy- To 
misunderstand the nature of this stimulus, and esteem 
it as something immaterial, is a common fallacy. 
So far from tills being true, it is as material as any 
of the stimuli received by the system. Nor is it 
apparently limited to the nervous system; the blood 
itself, aa to its constituents and vital forces, is pro- 
bably influenced directly and immediately, as well 
as the organized tissues and the viscera. 

Fallacies prom Uhberhating the Importance 
OR Value of Concomitant Means. — I have already 
remarked that the importance of causes, symptoms, 
and the like, is often not duly estimated, because they 
are theoretically considered to be minute or inert. 
This fallacy is very common in therapeutics. A 
thorough ablution of the surface may allay fever more 
effectually than any drug which is given at the same 
time, yet the benefit lie ascribed to the drug. A 
draught of cold water may act as a most efficient 
anodyne ; fresh air, simple rest of a limb, or a 
position of the body instinctively sought, will favour 
sleep more effectually iiian any sedative. Thus I have 
known patients obtain rest by assuming the most natu- 
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ral attitude of repose, because the position of the ear- 
liest instinct, namely, flexiu'e of the trunk and limbs as 
in the position of the foetus in utero. It is the posi- 
tion in which various animals sleep, and is that in which 
the muscles of the trunk are moyt completely relaxed, 
as well as of the limbs. It is a good general rule 
to bo ever remembered by the student, that the 
simple removal of the causes of a morbid state, or the 
abstraction of the patient from them, will, in a great 
proportion of functional diseases, suffice for the relief 
or ciu-e of the patient. Thus a change of habits of 
life, of diet, or of regimen, in bomoeopatbic treatment, is 
equally efficacious witb or without globulistic medi- 
caments in the class of dyspeptic cases which are de- 
pendent upon unnatural habits of life, diet, or regimen. 
Delirium of drunkards may be treated very successfully 
on the expectant method, if the alcoholic stimuli be 
duly abstracted, and quiet, with proper regimen, and 
common sense simple means of relief, as cold 
sponging, dai'kened room, etc., be adopted. 



Fallacy of Mistaking the Natural Ten- 
dency TO Health for the Result of Medication' 
OR Treatment. — We have already seen that many 

diseases run a definite com-se and teruiinato favourably 
2 (-J 
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after a series of changes, within a given period. 
There is no commoner fallacy than to mistake theae 
orderly sequences of vital phenomena occm'ring 
according to natural laws for the effects of some 
favourite method of treatment. In the darker ages 
of physic, many disgusting, inert, and worse tlmn inert, 
articles of the materia mcdica, and many cruel modes 
of treatment, were belieA^ed to be most efficacious 
from this fallacy. We no longer use scarlet cloth 
for the certain cure of variola, or rely upon drugs 
for the cure of the exanthemata iu general, because 
we know the order of development of their symptoms, 
and their natural termination. Our knowledge pro- 
tects us from foolish mistakes as to these, but it is 
equally true that our ignorance leads us into fooUsh 
mistakes as to other diseases, and we too frequently 
rely very weakly upon medication, to the exclusion 
of a more natural method of treatment. 



Error of Doubting the Power of Drugs and 
OF Treatment. — This has been always a rarer mis- 
take than the opposite ; nevertheless it is an error apt 
to occupy the minds of men who study pathology and 
pathological anatomy for the purposes of scientific 
research rather than with a view to therapeutics. 
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It is ail error, too, of those who take a tneta- 
physica! view of the phenomena of Hfe. Such 
inquirers are apt to dwell exclusively on their 
favourite researches ; they are not practical, in the 
true sense of the term — that is to say, they do not 
bend their theories to practical uses> nor test then- 
value at the bed-side of the sick. On the contrary, 
they often prefer to watch the disease with a view 
to the estabhshment of a theory, wholly neglecting 
therapeutics ; or they think more of the stnictural 
chan^fes that they may find in the body during life 
or after death, than of the means whereby they can 
arrest the morbid processes upon which these changes 
depend. Perhaps the French pathological school 
presents the most striking examples of this error. 
Another class of doubters of this kind i^.onsists of men 
of a sceptical turn of mind, who are apt to doubt 
everything — except perhaps the soimdness of their 
own judgraent in thus doui>ting. 



Methods of Estimating tue Results of a 
Remedy or Mode of Treatment. — There are two 
modes by which the effect of a remedy or mode of 
treatment may be ascertained. The one i.s by the 
comparison of recorded experience witli your own ; 
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the second consists in a series of entire new re- 
searclies. 

As to the first method, it is so usual and common 
that 1 need not detail it. The same rules which 
apply to nosological research apply also to this branch 
of therapeutical tnquiiy. Just as you should take 
some well-marked instance of a commonly occurring 
disease for careful and diligent observation, so you 
should take some well-established medicinal agent and 
method of treatment, and observe well and closely 
its modus operandi in every foim of morbid action to 
Vk'hich it is applicable ; noting its action when vari- 
ously administered as to quantity or dose, or com- 
bmation mth other means or drugs. There are a 
number of important remedies which merit this close 
investigation ; I would more particularly mention 
mercury, lead, opium^ ipecacuan, cofchictun ; the 
iodides, bromides, and haloid salts generally ; the 
great group of terebinthinates ; quinine, salicine, and 
the allied vegetable principles ; the purgative gum 
resins j the astringent vegetable principles, and the 
like. 1 need hardly say that published works on 
materia medica should be carefully studied, while 
observations on the efFecrts of the remedies are beins: 
carefully made. This is the only mode in which 
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thorongli tact in the handliog of raedicioal agents 
can be ac(]^uircd. In inquiries of this kind it is 
always necessary to isolate the patient as much as 
possible from modifjing circumstances, and especially 
to avoid the administration of other drugs, miless 
they are administered as part of a well-digested plan. 
Original researches into the effects of plans of 
treatment, or the virtues of drugs, must be carried on 
according to the lavra of the inductive philosophy. 
It ia not possible, even in experimenting on the lower 
animals, so to exclude all modifying conditions in 
each experiment, that the conditions shall be the same 
in all. Here the numerical method of research is 
particuSarly applicable ; but this I shall refer to again. 
All I need say now is, that the effect which is seen 
to follow under all conditions, or in the greater 
number, is to be considered as the effect of the drug. 
It is thus we know that jalap purges, that merciu-y 
salivateSj that chloroform abolishes consciousness. 

MANAGEMENT OF THE CASE. 



I do not propo&e, under this head, to enter into the 
ethical relations of the practitioner and his patient. 
This would be foreign to my purpose, which is to 
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ehew to yau liow to manage your patient with skill 
and tact. 



ConnEOTiON of Incomplete Dtagnosis. — ^It is 
rarely that you attain to a correct diag:uosis in the 
first instance, and yet it is necessary to prescribe for 
your patient. In cases of this kind you have to keep 
two enda in view : the first and principal being the 
relief of your patient ; the second the completion 
of j^our diagnosis. Now, as to the first, the prac- 
tical business is to treat the symptoms so far as yoTi 
can safely do this. It is above all things neces- 
sary to relieve pain and give ease ; to arrest the in- 
fluence of noxious agencies ; and to put your patient 
into the way of relief or cure. Now, to the attam- 
ment of these objects, it is only necessary to esta- 
blish your etiological and therapeutical diagnosis. 
You may ascertain the causation sufficiently well for 
practical purposes, and you msLj see enough of the 
symptoms to determine what is best to be done, 
without waiting until you can give the case its 
nosological position, or until you have determined 
the pathological changes of structure. In truth, if 
you do not prescribe until you have done this, you 
are wholly theoretical ; for, as I have shewn, the state 
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of our knowledge aa to pathology is neceBsarily so 
imperfect that accuracy as to these points is simply 
impossible. 

Circumstances, however, will often prevent you 
attaining to the knowledge that is attainable. They 
will often prevent you making the requisite physi- 
cal exploration or the needful analysis of the urine 
or other products of excretion and secretion. In- 
formation as to the history of the case may be 
wholly wanting ; yon may have to wait the recurrence 
of a paroxysm, and the like. These circumstances 
vary almost ad infinitum, but still you must act, 
whatever they may be. N ow it is when you have 
to encounter difficulties like these that the greatest 
tact is displayed, and it is at these times that you 
will find the value of not having placed your exclu- 
sive reliance upon any one method of diagnostic 
research. Do what you will, you will often have 
to prescribe tentatively, that is, to feel your way ; 
palliating symptoms, and correcting yom* diagnosia 
at one and the same time. 



Nature of Tentative Treatment. — Practical 
medicine does not permit experiments to he made 
upon patients — that is to say, such experiments as 
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may be made upon lower animals. These are insti- 
tuted for the sole purpose of scientific research ; 
experiments on the living man are made for the sole 
purpose of hest affording him relief. They are not 
therefore truly experiments, but rather modes of 
treatment instituted to try whether the patient will 
be benefited or not, or thereby to ascertain the nature 
of the disease. In thia way, quinine or arsenic may 
be administered in intermittent and periodic aflfec- 
tiona of a doubtful character ; and colohicum in doubt- 
ful gouty disorders. There may be an abdominal 
tumour, the naturo of which is obscure ; it may be 
fcecal accumulation, and euemata or purgatives are 
prescribed tentatively to test the diagnosis. The 
patient is suffering from incessant nausea, or vomit- 
ing ; it may be from an irritant retained in the 
stomach, so an emetic is given, or the stomach-pump 
is used. But it may be from exhaustion, and then 
suitable food is administered. 



EsTBiATE OF Probabtlities.— It Will be easily 
imderstood, from the remarks just made, that much 
practical tact may be shewn in the requisite estimate 
of probabilities. Indeed this, perhaps, is the depart- 
ment of practical medicuio in which the most pro- 
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found sagacity may be shewn. Priictical medicine is 
confessedly a conjectural art ; t^ conjectiu-e wisely is 
therefore the essence of the art — the whole sum and 
pith. The numerical method affords ub a nnraei'ical 
estimate of the probahilitiea in a given numher uf 
cases, but this is not of much help to the practitioner 
at the bedside, who has to determuie the probabili- 
tiea in the individual case before liim, and which 
may or may not be more or less similar to the 
cases estimated numerically. ^Vhat, in fact, is 
essential to this sagacity in especial, is essential 
to form the whole man as a practitioner. He 
must have the habit of minute and accurate obser- 
vation, so as to be able quickly to detect all pos- 
sible circumstances that can throw light upon the 
case ; he must have sound experience, so that he can 
compare what he now sees with the results of that 
experience j and he must have knowledge, that he may 
con-ect and extend his observations, and correct and 
simplify his conclusions- Nothing but (.'OURtant and 
painstaking exercise of the faculties necessary to 
these mental processes can give the requisite quickness 
of perception, comparison, and deduction. But in 
proportion as these faculties are possessed by the prac- 
titioner, as well as in proportion as they are exercised, 
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will he be sagacious in his estimate of probabilities, \ 
Some Bien are wholly unfit, naturally, for the excrcisfi 
of the art, simply because they want the requisite 
faculties of mind ; some because they want the requi- 
Bite industry. 



Error of Impatient Expectation of Results 
OF Treatment. — AVlien a practitioner has cleai-ly laid 
down Ilia plan of treatment, he must carry it out 
steadily, and patiently await the result. Nothing ia 
80 detrimental to success in treatment as an indefinite 
conception of the end to be attained or of the means 
to be used. The pmctitioner bo situate is constantly 
vacillating ; being swayed by every change of 
symptom in the patient, or by every expression of 
opinion he may hear. He is, therefore, constantly 
changing liia remedies or method of treatment. 
Thereby he renders the symptomatology more con- 
fused by superadding the varied. phenomena induced 
by drugs to those of the original affection, and thus at 
last his diagnosis is utterly bad. In consultation- 
cases in which treatment has been long continued, 
or, if not long continued, has been actively pur- 
sued, the first step in the examination is a careful 
separation of the resuUs of this kind of treatment 
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from the results of disease. Thus you may be 
called into a case in which the Btarvation-systeui of 
certain homceopathists has been rigidly carried out. 
You may be told it is gastric fever ; but in reality the 
patient is perishing for want of food and di'ink. In 
cases of intestinal obstruction, it is not an unfrequent 
circumstance to find the patient suffering more from 
the effects of drastic purgatives incautiously taken 
or wildly administered than from the primary disease. 
It is a great point in your art to know when to do 
nothing, and to be able firmly to resist all solicitations 
to be very actively doing something. A clear con- 
ception of the case in all its bearmgs can only give 
you this admirable quality. And for this, therefore, 
you must incessantly labour, never being content 
until you have exhausted every available source of 
the knowledge that can help you in your diagnosis. 



The Exercise of a Moral Contkol and Influ- 
ence OVER THE Patient. — Finally, I would suggest 
to you the singular importance of so conducting your- 
self as to be able to control your patient by your 
moral influence. AH your skill and all youi- pains 
will be thrown away unless you secure the execution 
of your plans of treatment. A knowledge of human 



148 MOBAL CONTROL. [lECT. V. 

nature is essential to the acquisition of this influence. 
Man, but especially a sick man, is a poor creature, 
easily swayed by his hopes and fears ; often looking 
wildly on every side for help and succour ; now with 
a superstitious faith in a bold empiricism ; now with 
an envious dread of science. You must not appear 
too wise nor too elevated above your fellow-man — ^he 
will be envious of you and fear you ; you must not 
be too famiUar — he will contemn you. It is not 
within my plan to treat of the moral management of 
the patient ; I will therefore only remark, that a quiet 
self-confidence will generate confidence ; a kind, sedu- 
lous attention to the case, even to devotedness, will 
win your patient's affection by indicating the warm 
and sympathising interest you take in his suflferings ; 
a calm firmness will secure respect. It is by this 
threefold influence — ^the confidence, respect, and affec- 
tion of your patients, that you will be able to carry 
out to your utmost wishes the plan of treatment you 
may think right to adopt. 



LECTURE YI. 



THE NUMERICAL METHOD OF RESE'ARCH 
IN MEDICINE. 



Intkoduction. — The summer session ia coining 
a close, and we shall soon separate — some of yoii 
to receive the ho^wres summl of the UniYersity, others 
of you to prepare for the attainment of those honours. 
Amongst the pursuits which will henceforth occupy 
all of you, there ia none of greater importance than 
the acquisition of medical knowledge by original re- 
search. The knowledge adjuired even during a 
lengthened curriculum of study is hut sinall when 
ptit in comparison with what you may, indeed ought, 
to acquire in future years as practitioners, whether as 
students preparing your theses for griiduatlon, or as 
junior practitioners seeking and preparing for oppor- 
timities to practise yom* profession, the advancement 



150 METHODS OF RESEAECH. [lECT. VI. 

of medical science by diligent research and study is 
not less an object of value than of duty. If success- 
ful as students in these pursuits, you gain that mark of 
approbation from the faculty which constitutes a valu- 
able introduction to your future career; if successful as 
junior practitioners you lay the foundation for confi- 
dence with the public in a solid because merited repu- 
tation, with your professional brethren ; to all of you, 
therefore, it must be of interest to know what are the 
best methods of scientific research in practical medi- 
cine, and how those methods can be best put into 
operation. I have already indicated to you what 
must be the characteristics of your researches — that 
they must be profoimd as well as practical ; philoso- 
phical in their method and aim as well as laborious 
and minute. What methods of research secure these 
characteristics ? 

Two methods of research are open to you — First, 
the numerical ; secondly, the inductive, or philosophi- 
cal. I will briefly explain and illustrate the nature 
and application of these methods ; you will then better 
understand under what circumstances to use the one 
or the other ; for, as I will soon shew you, they have 
each a special value, according to the nature of the 
questions to be solved ; you will also better compre- 
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hend the mutual aid they may give to each other in 
the solution of the same question. And first, as to 
the numerical method of research. 



The Nature of the Numerical Method. — 
It will be well to inquire, in the first instance, into 
the nature of what ia termed the numevical method. 

In my first lecture you will remember I pointed 
out to you the nature of experience in medical art — its 
sources, and the priucijjles deduced from it, consti- 
tuting empirical knowledge. Experience, and the 
empirical knowledge flowing firom it, are alike due to 
observation of multitudinous facts ; but the facta from 
which the principles are deduced are not specifically 
stated in detail. They are therefore not estimated 
numerically, nor formally collated in their various 
bearings on each other. Now, the numerical method 
is that by which facts and observations are thus 
formally estknated and collated, or compared, with a 
view to more definite and accurate conclusions. 
Experience tells us that a certain event is generally 
to be expected to occm- under certain circumstances ; 
the numerical method tells us how often it ia to be 
expected. Experience tells us that a certain event will 
be generally followed by another ; the numerical 
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method shews how often the sequence takes place. 
Induction from the faets of experience indicates (and, it 
caunot be denied, fallaciously, in many instances) the 
causal relations of things ; the numerical method 
examines and collates more precisely the facts and 
observations upon which the induction is founded, 
and gives the results numerically. The numerical 
method is, in short, none other than that method 
by which experience and induction are rendered 
as accurate as possible. When, therefore, we speak 
of the numerical method in reference to medical 
science, we only speak, in truth, of a more strict 
and more systematic method of observation and of 
induction than the method of common experience. 



Special Applicatioits of the Numeeical Me- 
thod. — It is in its applications to medical science that 
the term numerical is more particularly applied to thiii 
method ; when applied to the sciences of legislation 
and political economy, it is termed statistios, and the 
principles thereby evolved couatitute the so-called 
science of statistics, A special apphcation to inves- 
tigations involving the health or life of man, in his 
social relations, is termed vital statistics. Public 
h^'giene, or the science of the social causes and pre- 
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vention of disease, is the branch of medical science to 
wliich vital Btatistics hae been specially applied. 

The numerical method is also used in the physicGl 
sciences ; but the plienomena with wMch these 
Bciences are conversant are bo very different from 
those of life and organisation, that, except for 
illustration, I need hardly refer to its uses ui 
this direction. In proportion as the phenomena 
are simple and expressible in numbers, in the same 
proportion the method is of easy, certain, and simple 
application ; and conversely. Physical phenomena 
are so simple and bo expressible ; vital phenomena the 
converse. Hence, as applied to medicine, the nume- 
rical method is difficult, fallacioue, and complex. These 
qualities belong to it in very difterent degrees, how- 
ever, according to its special application. If it is 
appUed to events, simply, as in symptomatology, it 
is less fallacious than when applied to determine the 
causal relations of the events, as in etiology or thera- 
peutics. But it is fallacious even when appUcd to 
what may be termed the simplest events in medicine, 
inasmuch as that acciuracy of observation which is 
requisite with reference to each particular event of 
the aggregate numerical expression is often wlioUy 
wanting, and always only partially attainable. 
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Merits and Demerits of the Numerical 
Method, as applied to Medical Science.^ — These 
inevitable dijfiicultica huve been quoted by some 
to the entire disparagement of the method itself, 
while others, looking at the brilliant results acliieved 
by it in the domain of the physical aciences, have 
wholly forgotten them, and praised it overmuch. 
Let ua next, therefore, inquire how far, when applied 
to medical art, the numerical method embodies, in 
general numerical expressions, the results of repeated 
observation and long-continued experience. I have 
lately had occasion to call your attention clinically 
to two veiy common diseases, haemoptysis and 
tuberculiU* phthisis. Now, the intimate connec- 
tion of these two, in the way of cause and eflfect, 
has been a matter of medical observation since the 
Hippocratic age. Louis first, and, more recently, 
Walshe and others, have expressed this relation] 
numeric-ally. Walshe found that about four in every i 
five tuberculizcd persona had haemoptysis in the firstj 
stage of the disease, or, more accurately, 80-92 per 
cent. This general fact was drawn from inquiries 
(not observations) made as to the occurrence of liae- 
moptysis in 165 mdinduals — the accuracy of the 
answers to the inquiries depending upon various cir- 
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cumstances involving these 165 different persons. It 
is clear, therefore, that the very basis of the nume- 
rical method, namely, the individual facts, is widely 
diflerent in medical and in physical research. In the 
one there may be a uniformly established accuracy 
or inaccuracy ; in the other the accuracy or in- 
accuracy may vary within the widest conceivable 
limita. From the differences in the nature of the 
facts, necessardy arise differences in the modes of 
acquiring them, and therefore equally great diffe- 
rences as to the result. But when clinical facts are 
used which have been collected by several observers, 
as they necessarily must he in research, the differ- 
ence is even more apparent. Many astronomers 
may observe the same star, many chemists may 
analyse the same matter, and their observations may 
bo combined numerically, so as to attain a near 
approximation to the truth ; for the general condi- 
tions under which the observations are made are 
identical, thus securing one of the most important 
requisites to accuracy. All this is wanting in clinical 
inquiry. Further, the observations are made upon 
individuals, eacjh of necessity differing widely from the 
other ; or if upon the same individual, he varies much 
in his condition, at varying intervals of time ; so that, 
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however exactly the observer may observe, and how- 
ever diligently he may seek to multiply facts, which, 
being alike, can be compared numerically, he can never 
attain to tlie ueceaaary exactitude and similarity. 

Etcu aa to things capable of exact numerical 
expresaiouj the difiference is the same. The astro- 
nomer having didy measured the movements of a stai', 
or the chemist having carefully and repeatedly ana- 
lysed a portion of matter, has fixed for ever the 
mathematical elements of the star's position and 
course, or the nmnerical proportion of the constitu- 
ents of the matter. Quite otherwise with the cUni- 
cal observer ; he cannot accurately express in nmii- 
bers the simplest vital events. He may count the 
pulse ; but, when counted, its rapidity is but one. 
measm-e of the state of the circulation ; ho has stUl 
to express numericaUy the force and rhythm varying 
from horn- to hour independently of any structural 
change. He may express ui figines the rapidity of 
respu'ation, the temperature of the body, the amount 
of urinary and ahdnc excreta, so far as he is permitted 
or able to observe them numerically; but he may 
not be permitted, or may not be able from various 
circmnstauces ; and when he has observed all he 
can, much remahis that he cannot take note of. 
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Of how great importance to sound clinical research 
it may be to determuie quantitatively the gaseous 
products of excretion through the skin, lungs, and 
intestinal canal, is obvious though hardly suspected ; 
yet how difficult to make the necessary observations. 



Fallacies of other MExnoDS ubkd m Medical 
Research affect equally the Numerical. — 
Events that are compiirable by the niunerical method 
are most usually expressed in general tenus, as 
" ha?moptysis," the event of a spitting of l>lood ; 
" ascites," the accumulation of Huid in the abdomen, 
and the like. I have already shewn to you what falla- 
cies in reasoning lurk in the indefinite use of these 
general terms, and I need hardly remind you that 
they are equally fallacious when used for the induc- 
tions of the numerical method ; while they express 
that which we have observed, they also include much 
that we have not observed. How much of fallacy 
may lurk in the numerical expressions drawn from 
data of this kind, simply from the want of observa- 
tions, is not readily conceived at first ; for we are too 
ignorant to comprehend the fidl extent. Experience 
teaches us something, however, in this respect. Let 
us suppose, for instance, that ascites had been inves- 




tigated numerically antecedently to the recent 
vanccs in renal and cardiac pathology. The accumu- 
lation of serous fluid in the peritoneal sac, constituting 
the condition termed ascites, may arise from various 
diseases of the heart, the liver, the kidneys, or the 
peritoneum itself ; this heing remembered, the suppo- 
sition shews at once what a heterogenous mass of facta 
would have been collated, many of them having no 
true grounds of comparison. Ail our collective terms 
being so fallaciotis, the collective facts which they 
express are necessarily fallacious too, both as to the 
deductions that may be drawn from them, and tho 
simplest information they may convey. ^M 

But ha\'ing attained by this method to an accm'ate 
numerical expression of a general fact, that expres- 
sion admits of only very limited appUcation to indi- 
vidual caaea, inasmuch as special conditions may bn 
at work in these, not taken into account in a nume- 
rical estimate. If it bas been Bhewn niunerically, 
that four-fiftlis of persons attacked with pneumonia 
have recovered after, or even in consequence of the 
administration of a certain drug, as tartar-emetic, we 
still want to know whether the individual case under 
treatment should be classed with the foiu'-fifths that 
were benefited by the remedy, or with the one-fiftht 
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that were not. This inquiry at onco involves a com- 
plex numerical estimate of special conditions in each 
case — a thing difficult under the best circumstances, 
but often impossible, for the reasons just stated. 



Illustrations op the Uses of the Numerical 
Method. — There are, however, numerous events of 
a character sufficiently simple, that may be tabulated 
numerically with useful results to medical art. I 
allude to such events as death, the result of a sm'gical 
operation, delivery of a child in relation to the age 
of the patient, the sex of the child, and many similar. 
You will find some very instructive illustrations of 
these uses ia an excellent paper by Professor Simp- 
son, entitled " Value and Necessity of the Nume- 
rical Method as applied to Sm-gery," published first 
in the Edinburgh Monthly Journal of Medical Science 
for November 1847, and more lately in vol. ii. of his 
** Obstetric Memoirs and Contributions." I would 
refer ia especial to the facts stated in support of his 
fifth proposition, as to the value of the method for 
correctiug the fallacies of limited and unrecorded 
experience ; and also imder his sixth, as to its uses 
in causation, by deteiTaining numerically the relations 
of various conditions, such as the age, sex, etc., of the 
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patient. There can be no question as to the great 
aud valuable uses to he made of the numerical method 
in correcting and enlarging our experience of clinical 
events and conditions. It must especially be borne 
in mind, however, that a simple numerical statement 
of one event, or of the relation of one event to anothOM 
may be &ee from fallacies, when deductions from that 
statement may be wholly erroneous. I have aheady 
quoted a numerical statement as to the relation of 
tubercle to haemoptysis. Now, a hsmoptysia may be 
either the result or the antecedent of tuberculization ; 
in other words, either the cause or the effect — a ques- 
tion of great importance in clinical medicine, but not 
to be determiiied without the aid of pathological 
anatomy and biKtology, as well as of clinical observa- 
tion. What is the value of this numerical fact, then, 
you will ask ? Sunply this : if you have a patient 
with the signs or symptoms of pulmonary tubercu- 
losis, even although doubtfully and obscurely mani- 
fested, the occurrence of haemoptysis is a sign of 
the highest value, quoad the treatment, for it deter- 
mines the necessity of the most sedidous prophylaxifi. 
And ina.smuch as tubercular phthisis is best treated 
in the earhest stage, and since in proportion as it is 
incipient, the signs Kud symptoms are obscure, 
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follows that haemoptysis occiirruig under mch cii- 
cumstances, has a greater value, quoad botli diagnosis 
and treatment, than under any other. The propor- 
tion may not be exactly four-fifths as alleged; the 
disease may not be exa^itly tubercular phthisis ; still, 
for practical pin-poses, the general fact is valuable. It 
shews tliis, at least, that haemoptysis is a common 
premonitory symptom of a class of chronic puJmonary 
diseases that are commonly fatal when fully de^x^loped. 



Standards (Jf Comparison of the Numekical 
Method. — The application of the numerical method 
t<} determine causation, and its uses as an instrument 
of inductive analysis, constitute more complex pro- 
cesses. 

In the measurement of physical changes and con- 
ditions, a standard of comparison is always required. 
Hence the heat, weight, and density of bodies are 
measured by instruments graduated to such a stan- 
dard, as the freezing and boiling point of water in 
the thermometer, the height of a cohunu of mer- 
cmy in the barometer, etc. Standards are equally 
required to carry on the numerical analytic inves- 
tigations into thi.1 phenomena of life and society. 
Perhaps t\w most important of these is the Stun- 
h2 
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dard of Health, or the National Life-Table — the 
mode of construction and uses of which you should 
thoroughly understand. A life-table simply embodies 
: the experience of the nation as to the duration of the 

i lives of the people. Its elements are very simple ; 

they are — 1, The numbers hving, and their ages ; 
2, The numbers dying, and their ages ; and, 3, The 
numbers bom — each head referring to a given time, 
as a year. The national registrations of births and 
deaths in England and Wales, and the census of 1841 
and 1851, have placed the data for an accurate Eng- 
lish life-table in the hands of statisticians. A life-table 
shews, out of an assumed number (say 100,000) bom 
alive, the number living at every age for 100 or 105 
years. The assumed number (whatever it may be), 
is technically the base or radix of the table, and the 
yearly deaths are called the " decrements of life." 
The expectation of life, or mean age, differs from the 
" probable duration of life ; " the latter is the time 
in which the number living is reduced just to one- 
half; the fonner is obtained by dividing the sum 
of the years lived by the total number, and so ascer- 
taining the mean. 

For commercial or financial purposes, the life- 
table is invaluable. Although the duration of the 
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life of each individual is proverbially uncertain, that 
of 100,000 may be estimated to a fraction. But life 
insurers have this further security against loss, that 
while the Life Table they use is constructed on data 
drawn from every rank and condition of men, and 
under every possible condition as regards state of 
health, diet, occupation, and the like, they only accept 
select Uves, that is, persons in actual health, likely 
to Uve long, temperate in their habits, pursuing 
healthy occupations, resident in a healthy climate, 
etc. 

To conduct numerical inquiries in hygiene, you 
must use a life-table as a means of comparison. 
Suppose that it were desired to ascertain the influ- 
ence of factory labour upon children, or of a resi- 
dence in a school or a city, the first point to be 
determined would be a standard of measurement ; 
this is afforded by the average probability of infantile 
life, as shewn by the life-table. Then, the numbers 
of children living and dying in each year under the 
circumstances to be investigated should he ascer- 
tained by observation, and properly tabulated, when 
the results could be compared with the life-table. 
The degree in which the probability of life is in- 
creased or diminished, measures the general influence 
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or duration of life of the circumstaDces in which the 
children are placed, whatever those circumstances 
may be. 

Application of the Numerical Method to 
Simple Experience. — ^But let us suppose that you 
wish to determine some question in medical expe- 
rience, as, e. g., the fatality of a particular mode 
of amputation of the thigh. You would first esta- 
blish a standard of mortality, by collecting all 
the accessible histories of amputation of the thigh, 
in so far as they stated the events necessary to 
be known, namely, the mode in which the thigh 
was amputated, and the event, whe^er recovery 
or death. The proportion of deaths to recoveries 
from every mode of amputation would constitute 
your standard of comparison. Having got this, you 
then tabulate your cases numerically, according to the 
respective modes in which the amputation was per- 
formed, and ascertain the proportions of deaths to 
recoveries by each mode. If, when compared with 
the standard, the proportion is found to be less, the 
experience is favourable ; if more than the standard, 
it is unfavourable. This comparison, however, tells 
you nothing more than this simple fact of experience ; 
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the cau&ation or reason of the differences, remaina to 
be investigated by other applications of the method. 

The construction of standards of comparison lies 
at the root of all nmnerical research ; consequently, 
the firat application of the method is directed to the 
construction of such standards. The pathological 
anatomist, for example, may weigh the heart in every 
autopsy, but he can never state how much it is above 
or below the average, until a sufficient nimiber of 
healthy hearts have been weighed, and the average 
weight determined. Unlbrtunately these standards 
require to be numerous in medical science, while it is 
often very difficult, almost impossible, indeed, to con- 
struct them. 



Deteumination of the Okder of Events by 
THE Ndmerical Metkod, — One of the gi'eat objects 
of numerical investigation is to determine the order of 
events, or, in other words, the relations of cause and 
effect. This is, indeed, emphatically, the knowledge 
aimed at. The process ia a complex one ; it is, 
virtually, a succession of theories and of provings of 
theories by the numerical method. It differs only, 
therefore, from the method I have described in a pre- 
vious lecture as to the additional instrument used — 
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namely, numerical synthesis and analysis. Perhaps 
one or two instances of the practical application of 
the method to this object will instruct you more than 
long descriptions ; these, therefore, I "will g\\e you. 

Dr. Simpson, in the paper to which I have 
referred you, proposes to determine the influence of 
age on the result of the operation of lithotomy, aod 
for this purpose he tahulates instances of lithotomy 
under two heads — namely, the result aurl the age, 
taking four periods of the latter — the first ten years 
of hfe ; the age Irom ten to twenty ; from twenty to 
forty; from forty to eighty. This shews that the 
rate of mortality from the operation increases as the 
age of the patient advances, so that while three per 
cent die of patients aged under ten years, thirty-three 
per cent die of patients aged between forty and 
eighty. It follows, therefore, that circumstances 
connected with the age of the patient, influence the 
results of the operation ; hut the special circumstances 
are not revealed by the process. 

Again, Dr. Simpson proposes to ascertain how 
far the size of the stone influcaces the result of the 
operation of lithotomy. He therefore tabulates the two 
events. The size of the stone being tabulated uuder 
the heads — under 2 oz., firom 2 oz. to 4 oz., and from 
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4 oz. to 7 oz. in weight. The result is that, while 
only ten per cent die with the lowest-sized calculus, 
fifty-five per cent die with the highest siaed. Why 
this is so, is not, however, revealed by the process. 

There are, therefore, various other conditions to 
collate, so that the etiology may be completed. It 
may be supposed, a priori, that the largest-sized 
calculi occur in the most aged patients, and conse- 
quently that the age may affect the mortality, and not 
the size of the stone specially ; or, as is more probable, 
the two may co-operate. To detennine this point, a 
fresh tabulation is required, and the relations of age 
to the size of tlie stone should be ascertained 
numerically — the percentage as to deaths at the 
several ages, from all sized stones being taken as the 
standard of comparison. But this is not all, for 
other conditions may exist. The slovmesa or 
rapidity with which the calculus formed might be 
another element in determining the event; or its 
chemical composition ; or the diathesis of the patient ; 
or the complications in each case, as renal or hepatic 
disease, gout, clironic inflammation of the bladder, 
etc. For the determination of these and similar 
questions by the numerical method, minute and 
accurate observations are necessary, otherwise the 
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information as to the conditions determining the 
event in lithotomy cannot be thoroughly and 
satisfactorily investigated. 
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Solution of Complex Questions in Etiolog 
BY THE NuMEKiCAL METHOD. — The able ■' Contribu- 
tions to Vital Statistics" of Mr. Nelson contain illustra- 
tions of every kind of numericul investigation, and of 
the varied applications of the method. From amongst 
these I select an interesting inqiiuy into the rate of 
mortality of medical officers of the Royal army, as 
shewing the uses of the method in the solution of 
complex etiological questionB, Mr. Neison collected 
his facts from the records of the Society of Widows 
of Officers ; and I oiight to say that his inquiry was 
instituted with reference to the financial management 
of this society. Now, as the matter concerned the 
viability of the married officers only, inasmuch as 
they alone could leave widows, his first step was to 
separate them from the unmarried. At the same 
time, with a view to forming a standard of com- 
parison, he determined the numbers entering the 
service unmarried liable to death at each age, and the 
numbers dying — with other particulars necessary to 
insure accuracy, but not necessary to my illustratioiu 
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Comparing the results of this tabulation with a 
general standard of comparison — " The National 
Life-Table" — he found that the mortality tiraongst 
unmarried army surgeons between the ages of twenty 
and fifty-four not only much exceeded the mortality 
of the male population at similar ages of England and 
Wales, by 124^ per cent, but was actnally about 
equal to that of tbe Bengal military service at corre- 
sponding ages. More remarkable Btill, the mortality 
was found to be largely in excess at the yomigest 
ages, being more than four times above the average of 
England and Wales at the same ages. llr. Neison 
next tabulated in Uke manner the married officers, 
and he found the mortahty of this claea to be con- 
siderably less. At ages twenty-five to twenty-nine 
the mortality of the unmarried was at the rate of 
2.92S per cent ; of the married, was at the rate of 
1.190 per cent — the morta,lity of the same ages of the 
male population of England and Wales being 0.981 per 
cent. Thus arisen the question — Are the married sub- 
ject to leas mortality than the single ? If so ; why ? 
This inquiry is made by tabulating those only 
who remain single all their lives, and, therefore, 
:cluding those who entering single, married sooner 

later. The eflect of this exclusion is to exliibit 
1 



it 



^ 



170 MUMEBICAL METHOD. [lECT. VI. 

single life under a still more imfavonrable aspect, by 
shewing a still higher rate of mortality amongst the 
unmarried ; so that Mr. Neison comes finally to the 
conclusion, after a succession of corrective tabu- 
lations, that the duration of life of the unmarried 
ought not to be taken into the estimate in calcula- 
tions intended to measure the duration of life 
amongst the married, the mortality of the two classes 
being widely different in favour of the married. 
What, then, are the causes of this difference ? Theo- 
retically it was argued that the younger medical offi- 
cers are sent to unhealthy stations. The theory was 
tested numerically — ^first as to the actual mortality of 
such stations; and secondly, as to the mortality of 
those actually sent ; and it was found that if the whole 
of them had been constantly resident in India, or in 
other equally trying climates, such residence would 
not account for the extraordinary mortality of the 
younger medical officers of the army. And there the 
question is, for the present, left. Probably the next 
direction the enquiry will take, will be the domestic 
habits and modes of life of the two classes. 

Solution of Complex Questions in Public 
Hygiene by the Numerical Method — Soubces op 
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Fallacy. —Vital statistics applied to public hygiene 
constitute, in fact, a numerical method for investi- 
gating the etiology of diseases affecting Jarge masses 
of the population analogous in its details to the 
preceding. These statistics are liable to serious 
fallacies, and as public hygiene is now a recognised 
branch of the profession, I think I shall do well in 
pointing out to you how they originate. It must 
be always remembered that, in proportion as the 
circumstances or events to be compared increase in 
number, the sources of fallacies increase in perhaps 
more than a geometrical proportion. Now the 
conditions which affect the health are very various, 
and very varying. Age is one of these : if, therefore, 
the ages of the living be not tabulated under 
something like quinquennial periods, the results will 
be utterly fallacious. Again, sex is another impor- 
tant condition ; so that both age and sex must be 
brouglit into tabulation. Employroents and condition 
of dwellings, *, c, whether rural or urban, agiicullural 
or manufacturing, are also equally important elements ; 
and last mentioned, though not least important, the 
state of education of the people influences their mor- 
tality. Add to these density of population, ventilation 
of dwellings, state of sewerage and drainage, nature 
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of the soil, altitude of tho surface, etc., and you will 
readily understand how many fallacies may arise 
simply by the omission of some necessary element. - 



Fallaoious Use of Numerical Conclusions. — 
One more point I would mention, namely this : — A 
numerical statement may be true, as a mere fact of 
experience, but fallacious as premises for comparison 
and deduction. Aa an illustration of this source 
fallacy of a simple character, I will again revert to 
numerical statements as to the relations of hBemoptys 
and tuber<,'le, and which we have already seen to 
a useful addition to our experience. I need onljT 
hero repeat that, according to Dr. Walshe's re- 
searches, four-fifths of tuberculized persons have 
hfemoptysis in the first stage of the disease, or more 
accurately 80.92 per cent. This at fii-st glance is 
a definite and pure fact. We think we clearly com- 
prehend what we understand by the phrases, " first 
stage of phthisis," and by the word " htcmoptysis," 
and we conclude that in the 165 cases inquired about 
at the Hospital for consumption which afforded Dr. 
Walslie these data, these conditions, as we understand 
thera, occurred. Still .the remarks I have already 
made as to the fallacies which lurk in the uses of terms, 
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will have prepared you for a rigid scrutiny of the facta 
thus generalised numerically, and you will be cau- 
tious how you deduce inferences from the generalisa- 
tion. But the accuracy of the terms being granted, 
what, etiolo^cally, does the fact teach? Let us 
inquire. It has been inferred that inasmuch as 
haemoptysis is so frequent an antecedent of tubercular 
deposit, that it is equally a frequent cause, sign, or 
indication of tubercular deposit ; or, if not of that, 
of at least the predisposition. Is this inference cor- 
rectly dcducible from the numerical fact ? I think 
not J for this reason, that all those persons are wholly 
excluded from the data so generalised, who having 
had haemoptysis have not had tubercular disease. 
Hffimoptysis will undoubtedly occur in other con- 
stitutions than the tubercular, and from other 
morbid conditions than tubercular deposit in the 
lungs ; but Dr. Walshe's general fact refers only to 
those who by the very circumstance of their going 
to the Hospital for consumption, shew that t!iey have 
probably tubercular deposit already ; whether as a 
cause or eifcct matters not. If we for the sake of 
argument allow, therefore, that four-fiJ'tha of tiibercu- 
lized persons arc haemoptoic, we cannot at all concede 
that four-fifths of hsemoptoic persons are tubercu- 
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lized. The data for the nmnerical fact do not 
include all hsemoptoic persons, whether tuberculized or 
not, but only those who actually are both. The obser- 
vations themselves are in fact wholly insufficient to 
determine the etiological question. It would be 
necessary for this purpose to include in the inquiry 
all hsemoptoic people at least — ^tabulating them under 
age and sex, and for successive quinquennial periods 
with the event, that is, death from tubercle or such 
other alternative events as might be fixed upon, if we 
would satisfactorily determine the etiological relations 
of tubercle and haemoptysis. But this would again 
lead us further to inquire and determine, what is 
meant by txiberculisation and tubercle ; and here 
we come at once upon debateable ground, namely, the 
meaning of collective terms. 

Hints on the Application of the Numerical 
Method to Medical Researches. — I will conclude 
with a few hints as to the precautions necessary to 
be taken when you wish to apply the numerical 
method to the investigation of questions of life and 
organization. 

1. It is most essential that the observations, facts, 
or events, be as nearly alike as is practicable. There 
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may be a numerical statement as to two events, e.g.^ 
life or death, applicable to the entire number ; or the 
observations may be grouped under subdivisions, e,^., 
for tbo purpose of determining numerically whether 
male or female live or die ; these again may be 
arranged imder ages ; again imder employmonta, 
diathesis, race, and tbo like. 

2. The number of observations should be con- 
siderable. In proportion as they are numerous, and 
at the same time accurate and comparable, in the 
same degree the results are trustworthy. As a 
general rule, it may be stated that tbo tendency to 
fluctuation decreases as the intensity of the law 
approaches unity. For example, there is much less 
fluctuation observed in the law of mortality from 
cholera than of that from tj-phus ; because in the 
former it is nearly 40 per cent — in the latter about 
10 per cent. 

3. Tbo calculus of probabilities supplies the 
means of correcting errors from a small number of 
observations. This teaches us that where an event 
has been observed to happen a certain number of 
tunes in a given number of cases, the probability of 
its happening again is not represented by the actual 
number observed, but lies between limits somewhat 
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greater and somewhat less than that ninnber ; tht 
limits varying more widely as the nnmber of observ^ 
tions are few. 

4. The observations must be Bcrupulonsly 
curate, at least aa to the events or circumstances 
that you tabulate. In selecting published obB^j^f 
vations, care must be had as to the capacity and 
trustworthiness of the reporter. Aa a general rule, 
Tvithout taking into consideration the merits of indi- 
viduals or the weight of names, reports from hospitals, 
or repoita made under circumstances such that more 
than one or two have witnessed the cases detailed, 
are to be preferred to leas authentic facts. But casa^l 
of very varying degrees of accuracy or fulness may b^^ 
used, provided there be accuracy as to the special 

•points tabulated. If, for example, you are inves- 
tigating questions as to strangulated inguinal hemii 
the age, the sex, and whether on left or right sid< 
may he correctly stated in a case when the duration, 
the progress, and the termination may be untruly or 
incorrectly given. Such a case is available, therefore, 
for tabulation, aa to the three points of accuracy, 
although worthless as to the other statements. ^^M 

5. The heads of tabulation may be as nmnerous 
as is convenient, but the analysis should be limited 
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to heads tJiat are well defined and susceptible of dis- 
closing a law ; for in proportion aa the eventa or 
phenomena are complex and the heads numerous, the 
investigation is difficult and its results uncertain. 
Beyond a certain point algebraic formulae become 
necessajy and the necessary calculations are not only 
laborious, but require a larger acquaintance with 
mathematics than students are expected to possess. 

6. It must always be borne in mind that 
although the elements are correct, the mathematical 
certainty of the method appUes in absolute strictness 
to the entire mass of the facts only, and not to the 
uidividual instances. In other words, you cannot 
reason more mathematically or absolutely from the 
general to the particular than you can from the par- 
ticular to the general. 

7. Numerical tabulation and analysis is an art 
only to be acquired by practice and by imit-ation of 
the best models. When applied, the extent of its 
application ^nll depend, in part at least, upon the 
extent of the knowledge of the things uivestigated 
possessed by the inquirer. 
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THE ANALOGICAL, PHILOSOPHICAL, OR 
PURELY INDUCTIVE METHOD OF 
RESEARCH. 

Comparison of the Numerical and Analo- 
gical Methods. — ^In the numerical method we have, 
I hardly need say, a truly philosophical and inductive 
although limited method of research. It deals with 
facts in the first instance, and proceeds from step to 
step by theory and observation to more and more 
general principles. Its peculiarity is this, that inas- 
much as it reduces everything to numerical ratios and 
expressions, it necessarily deals only with facts and 
observations capable of such reduction. But these jtre 
but a few of the facts of medicine. The method 
which I designate more especially the analogical, 
philosophical, or purely inductive method of research, 
is not thus restricted. It extends its inquiry to aU 
facts. It uses the numerical method as an instrument 
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of acquiring general facts, but as a BuLordinate instru- 
ment only. The intellect is its great means of 
research. It works both by theory and observation ; 
but theory (tho result of thought) is of as great 
importance as observation, because it guides it. 

I have already said sufficiently as to the pro- 
cesses of thought by which wo arrive at knowledge 
in this way. " To theory," I remarked, " we owe 
all true progress in knowledge." On the present 
occasion I propose to shew to you how to theorise 
with a view to scientific research, I must premise, 
however, that just as for the attainment of experience, 
and Just as in the application of the numerical 
method, there must also be, for the right use of this 
method, acuteness and accuracy of observation, 
cautiousness of inference, discrimination in classifying 
facta, sagacity to generalise them, and finally, skill to 
apply the generalisations reached either to practical 
uses or to fresh and wider researches. 



First Step; Discovery of a Pkingiple fob 

THE ThEOEETICAL COLLOCATION AND COMPARISON OF 

Facts. — The first step in tliis method (as in tho nume- 
rical) is the collocation and comparison of facts or 
observations according to some common principle, 
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or with reference to some common principle — either 
nmnerically or not. Astronomy and the physical 
sciences have fundamental common principles by which 
the construction of theories and the observation and 
collocation of facts or observations can be regulated. 
Thus when Adams and Le Verrier theoretically 
determined that a large planet was revolviog on the 
farthest bounds of our system, although hitherto 
imperceptible to the eye of man, they had for their 
guide the great principle of gravity and its laws. 
Now it is often asserted and lamented that medicine 
has no such great principle — no great primary fact 
to which all theories and researches shall point, and 
by which they all shall be guided. Hence it arises, 
it is argued, that medicine is uncertain, and cannot 
be investigated with the same prospects of success, or 
even by the same methods, as the physical sciences. 
I demur to these views altogether. I not only 
am satisfied that medicine has, like other sciences, 
its great primary fact or principle, but I can speak 
positively, because from experience, as to its value 
and uses. 

The Fundamental Principle of Medicine 
Stated. — Practical medicine has the treatment 
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of disease for its object. Now disease is simply 
a deviation from the natural order of events as to 
the structure and functions of the body. The 
knowledge of that order ia physiology ; and the 
knowledge of that order disordered is pathological 
physiology or pathology; still however physiology. 
For a long time, it was believed that man was 
something apart from the rest of creation. He was 
believed to be its " Lord," and not subject to those 
laws in virtue of which his fellow- creatures exist. 
Just as it was formerly an assumed fact that the earth 
which he inhabited was the ruling sphere of the hea- 
vens — the controlling centre of the sun, and moon, 
and stars — so was man esteemed to be the centre and 
ruler of organized life. But as advancing cosmical 
knowledge has dispelled the one delusion, so advanc- 
ing physiological science has dispelled, in part at least, 
the other. Man, like the earth he inhabits, baa his 
harmonious yet subordinate position in creation. He 
is certainly a leading link in the infinite scheme of 
life, yet he is but a link. This is the great truth of 
human physiology. Expressed more technically, we 
may say that the prunary or fundamental principle of 
life is the unity of structure and fimction of organisms 
both in time and space. This, then, is the point to 
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which all your theories should tend, the principle by 
which thsy should all be regulated. This should be 
ever present to your thoughts ; this should ever guide 
your observations. Thus used, it is the bond that 
will bind science, and observation, and tact together, 
and confer upon you the highest qualities of the 
practitioner, namely, the power to take profound 
philosophical views, and the ability to apply those 
views to the practice of your art. The principle 
thus announced will doubtless be severely questioned, 
and its truth controverted, but it will finally be 
almost universally accepted. 

The Principle of Life and Organization is 
OF Unlimited Application. — And do not think 
that in presenting this great primary fact to your 
notice, I wish to place any limits whatever to its 
application. Just as the great law of matter is 
applicable to the countless suns and systems that for 
countless ages have swept and still sweep through 
infinite space, whether they be already discovered or 
are still to become visible — so this great law of life is 
applicable to all life, whether animal or vegetable; to 
all organisms ; to all functions, whether comprehended 
or yet to be discovered ; to life in all epochs ; to all 



LECT, YII.] 



AKA]:.OOICAIi METHOD. 



183 



living things of the paat, as well as to all of the pre- 
sent. The Rev. Baden Powell admirably observes— 
" Throughout all formations, ths grand ti'uth to which 
every accession of geological discovery heai's witness, 
is the principle of unity of plan continually exemplified 
in all the varieties of organic structures diacloaed. 
Even the most seemingly monstrous and incongruous 
forms of animated existence in past times ore all, 
without cxceptioUj constituted according to regular 
modifications of a common plan, and with parts, 
organs, and functions related by the closest analogies 
to each other, so that no sooner is a new form 
discovered, than it is instantly afisimilated with some 
known type, and found to hold an assignable place 
in the system."* And again — *' Of organised Hfe 
we find some of the conditions equally unchanged 
[as the physical] ; the animals and plants of these 
remote epochs were like those now existing ; subject 
to the same general physiological laws of respira- 
tion and circulation, digestion and nutrition, loco- 
motion and instincts ; their eyes and ears adapted 
to the same optical and acoustical conditions j their 
reproduction generally regulated by the same lawB."t 



• Essay on the Unity of Worlds. By the Rev. Baden Powell, 
M.A., otc. etc., p. 537. f ll^<<^. P- 359. 
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Although this great principle /ought to be alike 
the basis and climax of your theories, it need not by 
any means be the starting-point of all. There are 
many minor or subordinate principles, the bases of 
less and less comprehensive generalizations, which 
you will use in your theories. You will often find 
it wholly unnecessary to pass beyond a principle of 
very limited apphcation, and very distantly related 
to any higher. But these matters will be best illus- 
trated by details of the principles and processes of 
the methods. 

Relations of Theory to the Analogical 
Method. — In the first place, let me explain to you 
what a theory is in the working of this method. 
Having your observations before you in their indi- 
vidual relations or in a generaUsed form (either 
numerical or not, according to circumstances), you 
proceed to compare them and tabulate them as it 
were, according to their resemblances or diflferences. 
The proper result of this process of tabulation and 
comparison is the discovery of an analogy, and the 
phenomena so treated are analogous. The comparison 
may lead to a generalisation sufBciently definite to 
constitute in itself a imity of phenomena. Thus you 
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compai-e all the facts known as to a certain clasa of 
remedies, e.g., the inhaled anaesthotic gaaea, and you 
find that they have in common two things, — 1st, The 
property of modifying the nervous system w^lien 
brought into contact with it, so as to alter or abolish 
sensorial sensibility ; 2dly, That they are ail com- 
pounded of the same two elements, carbon and 
hydrogen. They are therefore analogous in their 
composition, and analogous in their effects. The result 
is, however, simply a general expression of facts, cor- 
responding to the results of a primary numerical 
tabulation, or to a simple fact of experience. Wkif 
these compounds of hydrogen and carbon should thus 
act under given circumstances is not at all shewn. 
To determine this question of causation, analogous 
phenomena manifested under analogous circumstances 
in analogous structures would have to be compai'ed, 
and the order of then- occurrence investigated ; in 
other words, experimental researches would have to 
be instituted. But how would you determine what 
were analogous ? By the aid of the great fiuidamental 
principle of life — the principle of unity of structure 
and function. This would enable you to compare 
general facts, and see wliich were analogous and 

which were only similar. Then a general cxposi- 
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tion of them in their relations to each other would 
constitute the theory. This general exposition would 
theoretically assume individual facts and details to bo 
either probable or true, not yet observed or inves- 
tigated experimentally. 



Importance of Knowledge to the Effective 
Use of the Analooical Method. — It hardly needs 
any comment to shew how necessary the most 
thorough pbysiological and pathological knowledge is 
to this method of researc;h, for it is clear, from a 
moment's considerrttion, that such analogies can only 
be perceived through such knowledge. When 
Newton caught the analogy between the force which 
carries an apple to the earth, and the force which 
regulates the planetary movements, his mind was 
already famiUar with the phenomena of the planetary 
movements, and had often classed and rcclasaed them 
for the purposes of comparison. The perception of 
guch analogies is usually described as a happy acci- 
dent, but the word accident has no place in the 
language of the philosopher. It was really and truly 
in this instance, as in all other similar instances, the 
culmination of a series of inductive processes, carried 
on perhaps instinctively and almost automatically, but 
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not the less inductive, and not the less occupied with 
observed phenomena and their analogies. Men 
differ much naturally in their capability to perceive the 
true relations of things, that is, to detect the pheno- 
mena which can be properly compared, and which 
present true analogies. To seek for analogies is 
an instinct of the human understanding, and there- 
fore a faculty of general use and application ; to dis- 
cover those that are true and fitting is the character- 
istic of genius* Hence many seek for and use 
analogies, false though they be ; few use analogies 
rightly. Goethe had the power to find and use them 
in a high degree, and, in consequence, was enabled 
to perceive and demonstrate the principle of unity 
which regulates the form and structure of the vari- 
ous and apparently altogether dissimilar parts of a 
plant. So also GeofEroy St. Hilatre, in possession 
of a similar faculty, detected and demonstrated the 
principle of unity of structure in animals by means of 
numerous analogies — a principle I would rcnmrk 
already hinted at by Newton. In like manner 
Von Bar pointed out the unity of development ; bo 
also Goethe and Oken perceived and illustrated the 
analogy in development between the bones of the 
skull and the bones of the spinal column. Professor 
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Owen, taking up and working out this idea, extended 
it far beyond its original applications, and shewed 
that the analogy was between the bonea of the limbs 
and of the akull, and the parts of a vertebra as 
well as between the two latter j thus demonstrating 
the true nature of limbs. 



Difference between the Metbod of Analogy 
AND OF Blindly Workinu Observation, — You will 
easily comprehend the difference between pMloaophical 
theories and the theories of blindly working observa- 
tion and experience ; the former are corrected and 
luuited by fixed fundamental principles, the latter 
are not. In the one it is just as if a man had to 
find out a something, not knowing how to look, 
where to look, or what to look for ; in the other, as 
if he were told what the something was, and where 
and how it might be found. This may be noted in 
all the great analogies just mentioned ; in each the 
principle to he demonstrated, and the facts required 
for the demonstration, are clearly indicated. All 
that was needed, therefore, to be done was to make 
a diligent observation and collation of the facts 
necessar}' thereto. So also as to the planet perceived 
analogically by Adams and Le Verrier ; the idea 
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directed astronomers when and where to look for it, 
and see it actually j ihey watched carefully, and 
saw it. 



How True Analogies may be Discoveeed, — 
The next point to consider is the mode in which true 
analogies may be discovered, so as to guide obser- 
vation and experiment aright. It consistB in none 
other than that same method we have seen used in 
numerical tabulation — the simple principle being this, 
that phenomena agreeing upon one point be coDated 
as to that point in all their relations. For example, 
if certain of the phenomena of the growth of a flower- 
ing plant, from the first vivification of the germ- 
cell to the perfect evolution of the sexual organs, 
be compared with the corretipouding phenomena of 
an animal (as man), a series of distinct analogies are 
discoverable. As the primary phenomena, we have in 
both the Tinion of a sperm-cell and a germ-cell, and 
the primordial cell from that imion formed ; as the 
last, we have in each a form developed from a pri- 
mordial cell to the perfection of beauty, concur- 
rently witli perfection of the reproductive organs. 
These analogies are true in fact; they, therefore, are 
•in accordance with the great fiindamentid law of unity. 
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Being so true in fact, and so in accordance, the 
multitudinous intermediate analogies may be equally 
conceived theoretically, and demonstrated by obser- 
vation and exijcriment. All that is requisite is a 
sufficient knowledge of the intermediate phenomena 
in one or in the other class of organisms. I say the 
one or the other, because if known in one, they may 
be inferred aa to the other. 



Discovery by True Analogies always Pro- 
GEESSIVE. — Just as in the numerical method the 
result of one ta.bulation leads on to another tabulation, 
and its result to another, so one analogy leads on to 
another investigation and arrangement of phenomena 
and another analogy ; this to another, and so on ad 
infimtumf or so long as the inquirer can carry on his 
researches and attain to new facts. The only limit, 
indeed, to his discoyeriea is to be found in his limited 
powers of investigation j but the intellect practised 
in this method will pciictrato in idea far beyond the 
horizon of the demonstrable, and see more or less 
clearly La the far distance analogies grander and yet 
grander still. The principle of unity of life and 
organization is all comprehensive j mind, therefore, 
comes within the range of its operations as well as 
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matter. This is a grand principle ; for it is pregnant 
with researches and results of the highest importance 
to man in his social, moral, and intellectual relations. 



PRACTICAL EXAMPLES OF THE CONDUCT OF 
AN ANALOGICAL INVESTIGATION. 

Example 1. — Investigation of the Pathology 
OP " Bronzed Skin." — I will give you some illustra- 
tions of the application of this method to pathological 
researches, and will take in the first instance an 
interesting question for solution — the pathology of 
" Bronzed Skin " — a form of discoloration of the skin 
which has of late attracted considerable attention. 
The initial step in the inquiry is the collection and 
collocation of individual instances of the disease ; 
the next is to tabulate these instances, with a view 
to discover a common point of agreement. Now 
this has been already done ; first by Dr. Addison, 
who first directed attention to the disease, and after- 
wards by Mr. Hutchinson of the Free Hospital in 
London. Dr. Addison found that the structural 
change common to all was a change in the structure 
of the supra-renal capsules ; Mr. Hutchinson confirms 
this conclusion. Other common points of agreement 
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have been mentioned ; in particular a degradation of 
the blood inducing an ansemic state. Hence it has 
been theoretically inferred that there is a relation 
between the functions of the supra-renal capsules 
and the process of sanguification; hence, also, it has 
been theoretically concluded that discoloration of the 
akin is pathognomonic of disease of these structures. 
These are our conclusions from what may be termed 
the first tabulation or comparison of facts. 

The next step ia to determine the relation — 1, 
Between the discoloration and the structural change 
in the capaulea ; 2, Between the ansemia and the 
structural change ; 3, Between the discoloration and 
the ansemia. If we inquire as to the first, we seek 
to know what are the analogies between this morbid 
discoloration and other instances of coloration in 
similar tissues and organs. To determine these 
analogies wo want phenomena and obseiTatione that 
can be compared, and, in particular, it is first neces- 
sary to know in what the discoloration itself consists, 
so that euitable phenomena may be compared and true 
analogies deduced. 

The next step, therefore, is to tabulate and gene- 
ralise 08 to this point ; and we find, after due com- 
parison, that we can limit the inquiry to colouring 
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matter deposited from the blood ; for by the way of 
exclusion we learn, temporarily, at least, that it is 
not due to effused blood, nor to colouring matters cir- 
culating with the blood, nor to chemictal or other 
agents. Under what circumstances, then, is colour- 
ing matter like that seen in cases of bronzed skin 
deposited from the blood ? This is the next step for 
observation and generalisation. 

The knowledge we possess of colouring matter 
in animal organisms may be generalised under the 
two heads physiological and pathological, or normal 
and abnormal. As a pathological form of deposit, we 
meet witli it in two forms ; firetlyj as melanosis ; 
secondly, as the cutaneous discoloration accompanying 
the irregular action of the chromatogenous glands of 
the skin seen in pityriasis, lepra, nigrities, etc. Now, 
in " bronzed skin" we see this difference and simila- 
rity ; the colouring matter is not (as in nigrities and 
the others) limited to the surfaces occupied by the 
chromatogenous glands, for it has been found as small 
black spots beneath the peritoneum, and in the 
omentum. In this circumstance, it is simUar to 
melanosis; it is therefore rather analogous in thia 
respect to that pathological change, than to any 
morbid condition of the chromatogenous glands. 
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Nor is tills the only analogy with melanosis, for we 
note that, like it, bronzed skin is associated with 
a cachectic state, chronic, and very slowly progres- 
sive, but too often ending fatally. We therefore 
proceed to tabulate our observations in reference to 
this analogy. We compare cases of " bronzed skin," 
and of melanosis. Now, the first glance at the facts 
shews 118 that this analogy is only partially correct ; 
for several cases are recorded in which there was not 
the resemblance to melanosis just mentioned, in regard 
to the deposit of colouring matter; on the contrary, 
in this respect the cases referred to resemble nlgrities. 
We have, therefore, two forms of bronzed skin — one 
which may be considered melanotic, the other enta-»j 
neouB ; we therefore exclude the melanotic cases^ — 
setting them aside — having examined them already, 
and take up those that are cutaneous only. As to 
these, it at once becomes necessary to investigat-e the 
symptoms by fi-esh synthetical tabulations, so that 
the facts may be compared with the physiological 
find pathological phenomena involving the chromato- 
genou.s glandsj and the deposit of colouring matter 
generally in the tissues of animals. Now, these 
phenomena, as we learn from the facts of natural 
history, extend throughout every kind of organism 
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to the lowest; nor need we stop at animal organ- 
isma, for vegetables have their colouring matter too ; 
so that the inquiry at once branches out into two 
wide and ahnost uncultivated fields of research, the 
physiology and pathology of colour in organisms. 

The inquiry thus extended would not, however, 
be conducted without direct reference to the other 
principal points in the inquiry, namely, the relation 
of the discoloration to blood-changes, and especiall}- 
to anremia on the one hand, and to the functions of 
the snpra-renal capsules on the other- 
It is not possible to say what direction collaterally 
the inquiry would take when once the vast mass of 
facts in comparative anatomy and natural histor}' 
was made available. Fresh analogies would certainly 
be discovered, and fresh trains of researches started, 
until the subject proper was exhausted. On the 
threshold we can see, however, several important 
points for investigation. It is manifest that the dis- 
coloration is seen most usually on certain portions of 
the surface, and noting the special characteristics of 
those portions, we see that they are the paits covered 
with hair at puberty. This guides us to the physio- 
logical relations of the ovaria and testes, and in con- 
nection with these organs, we not« an analog}^ 
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between the bronzing of supra-renal anaemia (assuming 
theoretically that it is supra-renal), and the nigrities 
occasionally observed during pregnancy, during the 
progress of ovarian disease, and in certain cases of 
amenorrhoea. What, then, are the relations (we 
might inquire), of the supra-renal capsules to the 
ovaria and testes ? This inquiry brings us to the com- 
parative anatomy and embryological development of 
this group of organs, and to the relations to them of 
colour-deposits, or colour-secretion, as seen in lower 
animals. Again, in " bronzed skin," patches of dis- 
coloration are seen on the tongue and mucous mem- 
brane of the mouth ; this we witnessed lately in a case 
in the Infirmary. Now, certain animals (mammals 
and birds), have such discoloration naturally; an 
analogy which brings it therefore into relation with a 
very common class of pathological changes in man, 
namely, the development of a structure or function 
abnormally, which is normal in other animals, and we 
consequently take all monstrosities of colour into our 
inquiry. 

Example 2. — The Metastatic Character and 
General Pathology of Gout and Rheumatism. 
I will bring under your notice another illustration 
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of tliis kind, so as to give you as complete and 
correct conception as is possible of tlie modes in which 
the analogical method may be applied to practical 
medicine. I must state, however, as distinctly as 
possible, that in advancing these illustrations, T 
advance them as theories only. 

Yon axe fully aware of the metastatic character 
of gout and rheumatism, that is, you know how 
prone an individual is to suffer from inflammation 
of certain viscera and ^"isceral tissues, who has 
rheumatic or gout^- infiammation of the joints and 
articular tissues generally. I have actually applied 
tlie method of analogy to the elucidation of this, 
and other points in the pathology of these diseases 
in this way. As a first step, a sufficient number 
of facts being collected, collated, and then tabu- 
lated for the i)urpose of com})arison, we establish 
certain differences and resemblances between gout 
and rheumatism. One resemblance consists in the 
liability of the serous membranes, the heart and 
large vessels, and the articular and tendinous struc- 
tures, to sufTer in common ; and the conclusion is, 
that there is a natural aiudog)' between these struc- 
tures — something in common as to theh nature or 
structure. Now, an inquiry into the structural 
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changes which they undergo in these diseases might 
elucidate this point, and these may be determined 
by an investigation directed to their pathological 
anatomy, both structural and hiBtologica!. Such 
investigation lias been made, and the result is, 
tliat there is a difference iu these morbid struc- 
tural changes, as seen in the two diseases. But a 
further inquiry shews a similarity in the processes, 
by which the morbid changes are brought about. 
There is apparently an irritant, or viaieries morhi cir- 
culating with the blood in each form of disease, aud 
whether it be that of rheumatism or of gout, it is de- 
termined to these structures, aud bo morbid changes 
ibllow. What, then, is there iu conmion in the 
histological structure or nutrition of the affected tissues? 
Turning to the facts of embryological development or 
formation of these stnuitures, facts at first sight are 
contradictory ; for while the serous membranes, neu- 
rilemma, bone, muscles, and motor structm-es iu 
general are developed from the serous layer of the 
embryo, and thus a comnnmity of origin aud nutritiou 
is manifest as to them, the heart and large vessels 
are derived fi'om another primary tissue^ — the vascular 
layer. Hence we conclude that the two classes of 
organs have, apparently, a dissimilar origin and mode 
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of nutritiou. But from what is tlic vascular layer 
itself derived ? From the union of the two primary, 
the serous and mucous, so that it is in strictness 
a sero-mucoua layer. Now, the mucous layer gives 
origin to the viscera of vegetative lile, and these 
are made up of tubes having two structures and 
two functions. The one is non-striated muscular 
fibre, with a motor function; the other is mucous 
membrane, with an excreting, secreting, and absorbing 
function. They ai'c, therefore, muco-tubular. In the 
heart and blood- vcsksels, however, the mucous element 
h not developed, but only represented by a thin epi- 
thelium ; the tubulo-motor, or serous element, there- 
fore, is that which is actually developed in these 
structures ; they are, in truth, sero-tubular ; conse- 
quently there is a real unity of origin and function 
in the structures affected in gouty and rheumatio 
disorders. 

But in the tabulation or collocation of the 
primary facts there were certain residual conclusions 
and difiereuces. How is it (we inquire) tbat the 
skin, the mucous membranes, and certain viscera are 
affected in gout as well as those just indicated? 
There are several analogies which can be made 
irting-points of this inquiry. For example (to follow 



200 ANALOGICAL METHOD. [leCT. VII. 

up the conclusion already come to), we can note that 
the serous element of those viscera which are developed 
from the vascular layer, but endowed with the struc- 
tures of the mucous layer, may be more or less predo- 
minant in them, and where more predominant, changes 
analogous to those taking place in the heart and 
large vessels may more predominantly occur. We may 
place in this class the larynx, trachea, and bronchi — 
muco-tubular structures in which the histological 
development of the motor portion rises from muscular 
fibre, through aponeurosis, tendon, and cartilage, to 
bone. In this way we explain gouty affections of 
the lungs ; for we see an analogy between them and 
the other affected tissues. For similar reasons affec- 
tions of fibrous or cartilaginous structures of the skin 
and its appendages may also be classed here, as of 
the nose, of the ears, the sclerotic coat of the eye — 
that is, from analogy of predominant structure. More 
decisively, however, from both analogy of develop- 
ment, of histological structure, and of function, we 
can class imder a common head the air-cells (they 
having no mucous element, but only the serous, like 
the vascular system), together with all those tubular 
structures, the function of which is analogous to that 
of the heart, namely, simply to transmit a fluid, as the 
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veins, the ]ymp!iatics, the urinary and biliary ducta, 
and spermatic vesstils. The tissues of these organs 
may be expected to undergo analogous diseases 
and analogous transformations in structure — which 
is in fact the case ; or, in other words, the same 
changes in the nutrition, circulation, innervation, 
and special functional activity, which occur in the 
heart and blood-vessels in the courae of gouty afiFec- 
tions, will occur in them. 

But the raucous membranes, the seat of an ex- 
creting and secreting mechanism, are also affected in 
gouty affections. Now what relation has the func- 
tional activity or the atruclure of these to the materies 
morhi of gout? This inquiry involves an investi- 
gation of the nature and sources of the materies 
morhi; and as to its nature, we may observe tliut all 
researches, as well recent as ancient, indicate it 
Xa consist of some of the excreta (one or more) 
usually carried off by the kidneys, and very fre- 
quently of compoimds or modifications of m"ea, as 
uric acid and lu-ates. Now the source of these, 
according to the most recent researches iiito bio- 
chemistry, is in the histogenetic changes of those 
identical tissues which are specially the seat of gouty 
and rheumatic affections, namely, the motor apparatus, 
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in tlie full meaning of the phraae. Thus the theory 
of a morbid action of such materiea morbi upon these 
structures derives confiimation from their analogies 
of structure and function, for we can comprehend how, 
when retained in the bloodj it may interfere with their 
normal histo-genetic changes, and thus be the main 
cause of that abnormal condition known as inflamma- 
tion or irritation of these structures, whether it be 
metastatic or not. 

These analogies do not explain to us, however, 
why the materiea morbi should be determined to 
mucous surfaces, until the same principle of unity of 
structure and function is appplied to the solution of the 
problem. When one mucous membrane takes on the 
action of another, the functional activity thus deve- 
loped is said to be vicarious. Now, in gouty aflections, 
we have vicarious action in this sense, when the salts 
and compounds of urea are eliminated by other excret- 
ing surfaces than those of the kidneys. But both 
embryology and comparative physiology teach us that 
there is a community of function, as well as of structure 
of the mucous membranes, the products of the mucous 
layer of the embryo, just as physiology and pathology 
shew us that there is community of structure and 
function of the products of the serous layer. We 
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can thus, therefore, class together under a commou 
principle both the vicarious and metastatic phenomena 
of gout. In this way we understand the saline efflor- 
escence on the skin of tbe gouty ; the irritation of the 
pulmonary, gastro-intestinal, and genito-iirinary sur- 
faces to which the gouty are liable, and, in fact, almost 
all the phenomena of gout. 



Illustration of a Eesidual PHENOiiENON. — 
But for a long time there was in my mind an impor- 
tant exception to this pathological theory of goat and 
rheumatism — a residual phenomenon — with which I 
found it difficult to deal. I allude to that leading clia- 
racteristic of gout, which consists in an inflammation 
of, and deposit from the synovial membranes of arti- 
cular Burfaoes and tendinous sheaths. As the other 
facts, however, were harmonious with each other, and 
with the theory, I concluded, by way of analogy, 
that these synovial structures were not exceptional 
instances, but that they were in fact secreting organs, 
and, therefore, Kimilar to mucous membranes in strue- 
ture aud function. Now within the last two or three 
years KolUker and Quekett have shewn by histolo- 
gical researches that this, in fact, is the structure and 
function of these membranes. They very closely 
resemble the villi of the intestinal canal. 
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Illustration of Collateral Researches by 
THE Method of Analogy. — ^I will not extend this 
illustration further in the direct line of inquiry, as I 
could easily do, to the demonstration of the true patho- 
logy of rheumatic diseases, but rather will shew you 
how these investigations branch oflf collaterally, by 
an instance within my own experience. Finding that 
in gouty diseases there was a morbid metastatic 
and vicarious series of phenomena (I speak now of 
several years past) from urinary excreta in the blood, 
I concluded theoretically that when the function 
of the kidneys was impeded so as to prevent the 
elimination of these excreta from the blood, analogous 
phenomena would result; that is to say, morbid 
metastatic conditions of the serous tissues and vica- 
rious action of the mucous surfaces would take place. 
Bringing this theory to the test of experience and 
observation, I found it to be practically true ; and 
I need only refer you to the secondary and tertiary 
diseases arising in the course of nephria, scarlatinal 
nephritis, and analogous affections of the kidneys, 
for proofs. The phenomena, it is true, present a 
physiognomical difference, because the general condi- 
tions of the system, as to age, state of the blood, 
and the like, are different ; but the law of morbid 
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action — the law of selectloii of Btructure — and the 
indications of treatment consequent on those laws, 
— are fundamentally the same. 

I will yentnrc simply to refer you to one or 
two other illustrations, drawn from my own expe- 
rience, of the application of this method of analogy to 
pathology, and of its direct and collateral bearings. 
Nearly twenty years ago I investigated, in this way, 
some cases of hysteria brought under my notice at 
the York Coimty Hospital. I published the result of 
part of these investigations in the " Edinburgh Medi- 
cal and Surgical Journal" for 1838, 1839, and subse- 
quently in a separate treatise in 1840. In these 
volumes you will see how researches thus conducted 
branch out, and extend onward, until both the 
lowest and highetit phenomena of life and mind are 
involved in the inquiry. 

EXAMPLES OF APPLICATIONS OF THE ME- 
THOD OF ANALOGICAL KESEARCH TO 
ANATOMY, PHYSIOLOGY, AND HISTOLOGY. 



1. Histology of the Skin. — I have hitherto 
limited my remarks and illustrations almost wholly 
to pathological research ; perhaps it is superfluous to 
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remark that the analogical method is equally appli- 
cable to anatomy, physiolopy, and histology. In 
histological researches it constitutes a powerful 
mental microsf^ope of no mean value. To mention 
exaraplcfj : — The skin ia derived from the same pri- 
mordial elements as the muco-tubular system ; it is, as 
is well kno\vn, an intestinal tube turned inside out. 
The derma proper, therefore, corresponds to the non- 
striated motor element ; and we should expect to find 
this element in some portions of it in man (as the 
scrotum) and under certain conditions, in lower ani- 
mals, just as we should expect to find some of the dis- 
eases to which it is liable, to belong to the sero-fibrous 
group. Now, recent histological researches have 
demonstrated the existence of this element in the 
derma. 



2. General Analogy of the ToBULAJi-MoTOtt 
Structures. — Take another illustration of tliis kuad. 
The heart, we have seen, is evolved out of the com- 
bined serous and mucous layer of the embryo. In the 
lowest forms of animals in which there is a distinct 
mechanism of vessels, the heart is simply a contractile 
tube ; it is, in fact, analogous to the muco-tubular sys- 
tem, from which it is evolved. It therefore in its sim- 
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plest form exhibits perietaltic or oscillatoiy movements, 
like the inteatinal or visceral tubuli. It is only as 
the viscera generally are spocialised that the special 
mechanism of a heart is evolved. Now, acxording 
t<i the principle of unity of structure and function, 
we might expect that, imder appropriate conditions, 
the veins, lymphatics, and other tubular stnictures 
which I emunerated a moment ago, as presenting 
commimity of pathological or abnormal conditions, 
will also present community of normal structure and 
function. Let us take the venous and lymphatic 
circulation as examples. The heart in its simplest 
form is a dilatation of a vessel — a sinus — having con- 
tractile properties. It is through a succession of de- 
velopments that the heart is formed, as it is seen in 
mammals. It is equally so with the lymphatics and 
the veins. In many fishes certain lymphatic vessels 
dilate into contractile sinuses; in reptiles these 
appear as pulsating hearts. Similarly with the 
venous system of vessels in some lower forma, e.y., 
the <^enus Pelonaia of the Tunicata, the same ves- 
sel is both arterial and venous — it is simply a con- 
tractile trunk- vessel, with a somewhat peristaltic action, 
in which the blood oscillates rhythmically in one direc- 
tion as arterial blood, in the opposite as venous. In 
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the bivalve moUuBca the venous circulation is distinct, 
and is caiTied on by a system of contractile sinuses ; 
these appear in the cephalopoda as branchial hearts, 
or analogues of the right ventricle. In the lowest 
vertebrate animal, the lancelot or amphioxus, there 
is the lowest type of circulating apparatus, for the 
impelling power is derived from a number of pulsatuig 
sinuses or dilatations. A minute contractile bulb is 
found at the origin of each branchial artery, and a pul- 
satile dilatation or venous heart is developed upon 
the great dorsal vein, and another upon the trunk of 
the vena portas. 

Such being tlie prooft of the correctness of the 
analogy as to the arterial, venous, and l}Tnphatic 
systems, let us inquire whether it has lieen found to 
be correct as to other portions of the tubular system. 
If it be a correct analogy, then the tubes carrying 
fluid secretions should manifest structures and fimc- 
tions similar to those of the other tubes mentioned, 
£uid accordingly this has been found to be the case. 
Claude Bernard found that the choledochus and pan- 
creatic ducts in birds have rhythmical movements. 
So also Dr. Brown Sequard haa 8he\\ii to the Society 
de Biologie that ahnost all the excretory ducts of 
glands in birds manifest tliese movements. He has 
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seen them in tlie urinary ducts and vasa deferentia as 
well aa in the hiliary and paucreatic ducts. That the 
pulmonary tubular system does not form an excep- 
tion to the law of analogy, is shewn by the observa- 
tions of Dr. Brown Sequard, who lias scon rhythmical 
contractions at each expiration in the trachea and 
bronchi of lai'ge sea-birds. I need hardly add that 
these muco-tubular structures should, according to 
the same law, offer examples of sinuses and pulsating 
hearts, under circumstances in which such structures 
become necessary. The urinary bladder is an illus- 
tration of such a sinus ; I know of no example of a 
muco-tubular pulsating heart, for I know of no con- 
ditions under which these structures are developed 
so as to require constant and rapid emptying. A 
near approach to these conditions takes place when 
a morbid state induces irritability of such dilatation 
or sinus ; we have then a muscular atructm-e like the 
camese columnse of the heart developed, as in cer- 
tain forma of hypertrophy of the urinary bladder, 
stomach, etc. 



Classification of Analogies. — The physio- 
logical analogies available to medical science, of which 

the preceding are very simple examples, are almost 
k2 
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infinitely uumerous. The most important may be 
classed under three heada ; the first would comprise 
analogies of structure in regard to nutrition of 
tissues ; perhaps the terms materiaUzation or histo- 
genesia would better express the nature of the process. 
The second would comprise vital mechanics, or the 
construction of organa in regard to the wants of the 
organism. The third would comprise vital dyna- 
mics, or the uses of the organs constructed, including 
mental physiology. 

I would, in reference to the first class, recom- 
mend to you this method of analogy as the best 
adapted for determining the true nature of dege- 
neration of tissues, of morbid deposits, and of the 
phenomena of inflammation. Illastratlons of the 
adaptation of the method to vital mechanics, pheno- 
mena of the second cliiss, I have just given to you. 
For illustrations of its value when applied to vital 
phenomena of the third class, I would refer you to 
my own researches into the physiology of the brain. 
In my first essay, devoted specially to the subject 
(published in 1840), I shewed the analogy as to 
structure and function between the spinal and en- 
cephalic ganglia ; in my second essay, published last 
year, I shewed the analogy between the operations 
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of the structures of plants and auimals to given 
ends without consciousness, and the operations of the 
Jiuman cerebral ganglia to given ends without con- 
sciousness. By this comprehensive analogy we are 
enabled to compare these two most extensive classes 
of phenomena, in so far as the material or molecular 
changes in living matter are concerned in vital 
adaptations ; and, as the result of that comparison, to 
reach to the sohition of that large and all-engrossing 
problem of humanity — namely, the true relations of 
the organ of the mind to mind. Such knowledge 
is, I need hardly say, but the commencement of a 
new set of analogies — the radix of fresh tabulations and 
comparisons, involving all the philosophical, moral, 
and social questions that have occupied the minda of 
men. 



Objections to the Analogical Method Con- 
SIDEEED.— There are various objections more or less 
valid that may be raised against the use of tbii? 
method, and I will notice some of them. 

First, It is objected that it is too laborious for 
ordinary purposes. The answer is, that the inquirer 
may labour much or Uttle, as he thinks right, only if 
he will attain to great results, he must gi'catly per- 
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severe. It is wholly a question as to the limits he 
will assign to himself. 

Secondly, It may be objected that it is a process 
which, when fully carried out, never comes to a ter- 
mination, but, on the contrary, the field of inquiry is 
widened continually. This is true in fact, but it 
proves the method to be tnie in fact, for according to 
the fundamental principle of unity, every phenomenon 
or group of phenomena, is in relation to all the rest. 
Consequently, in proportion as we extend our know- 
ledge of these relations, we necessarily widen our 
generalizations. From whatever link of the chain we 
begin, we at last work through all. If, indeed, it so 
happens that we come to a pause, and the circle of rela- 
tions really ceases to expand, then we may conclude — 
not that we have exhausted the question, but that we 
have made a false step somewhere. The laws of gravity 
would cease to be laws if they were not applicable to 
the fall of a feather as well as to the movements of the 
universe ; so it is with the laws of life. They include 
by their very nature, the smallest as well as the 
largest groups of phenomena ; this is as true as the 
axiom that the whole is equal to the sum of all its 
parts. It is quite certain that false analogies and the 
theories and researches founded thereon are equally 



LECT. Vtl] 



ANALOGICAL METHOD, 



expansive as the true ; but there is this noticeable 
difference, that the false continually diverge from the 
real order of events, and the true relations of things 
to each other ; the true continually converge to them, 
and BO "demonstrate and connect them. The false 
become more and more speculative and mysterious, 
the true become more and more practical and intelli- 
gible. 

Perhaps the most seriouB, because most trouble- 
some objection, is, that the analogical method, even 
when rightly used, leads to researches far too ti-auscen- 
dental and impracticable for the orchnary uses of man. 
I need only say, in answer to this objection, that 
ice it is considered a merit in machinery of human 
construction, to be able to perform the smallest as 
well as the largest operations, so I tliink it must be 
considered a merit m tliis method that it is wholly 
witliin the volition of the user to what extent ho 
Avill make it transcendental. Just as Nasmyth's 
steam hammer will crack a nut or crush an ele- 
phant with equal ease and precision, so will this 
method crack the shell of the smallest as of the lar- 
gest problem in philosophy, *' Transcendental " and 
"impracticable" are but relative tenns ; as every 
thinkiDg man now knows ; they are in the mind of 
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the thinker, not in nature. When the electrician 
was trifling with his pith-balls and the vivisector with 
the nerves of a frog, they dealt with no less forces 
' than those which are now in daily use, to transmit 
messages with the fleetness of lightning, or to rend 
into its elements the most intractable of matter. 

Hints as to the Uses op the Analogical 
Method. — I will now give you a few hints as to the 
uses of this method of investigation by analogy : — 

1. Since it requires as complete a knowledge of 
the phenomena of life as you can attain, you must 
make it a habit to look largely and comprehensively 
forth upon these. Ever be reading in the great book 
of nature ; collate ciu*iously all new contributions to 
the science of life and organization. To you vege- 
table anatomy and physiolo^ are not less important 
than animal; comparative pathology not less than 
human. 

2. Look constantly at vital phenomena as a 
whole ; never separate in thought the study of man 
from the study of aU those organisms which co-exist 
with him. His body is truly a microcosm — a little 
world of life, in which all modes of life are in some 
way or other, at some period or other, represented. 
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This is a fact to be always acted upoii, whether your 
perceptive powers are engaged in observing pheno- 
mena, or your intellectual in <;omparing them and 
forming analogies. 

3. Take care that the foundations of your 
analogies be facts, and not general teims, or mere 
expressions of general facts. For example, patho- 
logical anatomists speak of fatty " degeneration" or 
" calcification." The facts are, that fat, or the salts 
of lime, are deposited in tissues in which, under 
ordinary circumstances, they are not deposited. 
Degeneration and calcification intlicate theoretically 
the processes by which these deposits take place. 
Those terms, therefore, do not express facts, only 
theories, " Tuberculous," " inflammatory," and all 
similar terms belong to this category. 

4. See that the points of comparison upon which 
you found your analogies be really such as are 
comparable. Jenner believed he saw an analogy 
between the curative influence of morbid states like 
vaccine cutaneous inflammation, and that induced by 
the application of tiirtar emetic to the skin. But in 
fact there was no true analogy between the groups of 
phcuoraena which he compared. The agent, the 
entire series of processes, and the final result, differ 
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wholly. The only true analogy is in the condition 
of the skin, as to its being the seat of circumscribed 
inflammation — a phenomena common to an immense 
number of diseases. 

5. Choose by preference the simplest and most 
general facts for your analogies. For example, the 
formation of sugar in the organism in diabetes is a 
vital process. As a vital process simply, it is analo- 
gous to the formation of Sugar, as a vital process 
simply, in all other organisms, whether animal or ve- 
getable, and by whatever structure or organ. Next 
come analogies of special processes in vegetables and 
in animals. 

6. Having drawn from well-estabUshed facts an 
analogy which includes phenomena not yet observed, 
and the knowledge of which is necessary to the con- 
firmation of the analogy, multiply and vary the 
observations or experiments required in every pos- 
sible way, so as to secure as perfect accuracy as is 
possible, before rejecting or accepting the analogy. 
If opportunities be not afforded you to secure this 
accuracy, neither reject nor accept, but set the ana- 
logy aside until they are afforded. 

7. Observe, and experiment, and record the re- 
sults in such a way, that although you may fail to 
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oonfirm tlie analogy, the facts and observatioiiB may 
admit of being variously combined and compared 
in fiitm'Cj and so subserve to the construction and 
proving of new analogies, 

8. Keep a constant guard on the imagination, by 
bringing all theories to the test of observation and 
experience, and by aiming always at practical ends ; 
and by practical ends I mean, additions to our know- 
ledge of practical medicine, or additions to our know- 
ledge of the facts and phenomena of medical science. 
There is a great danger to be avoided, in the wild 
speculations which imperi'ect and false analogies 
inevitably generate. Some of the most mischievous 
and most baseless en"ors in science have arisen from 
the use of these. 

9. The perception and comparison of appropriate 
phenomena, and the construction of analogies, is an 
ai't to be gained only by practice, and by careful 
study and imitation of the best models ; when gamed, 
the art is applicable to the extension of scientific 
truths, just in proportion to tbe existing knowledge 
of the investigator. Witliout accurate knowledge, 
the analogical method is a dangerous, if not a useless 
instrument of reBcarch. 
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Conclusion. — I have now completed the task 
I proposed for myself, and have afforded you an 
elementary view of the principles and methods of 
medical observation and research. It is confessedly 
simple and imperfect, and must be considered as 
nothing more than an introduction to the severer 
studies of logic, and of the principles of the in- 
ductive philosophy. If what I have said should 
awaken in you a desire to examine diligently the 
mental processes by which the human mind acquires 
a knowledge of the order of nature, and should 
in any degree render that all-important* study 
easier, my aim in these lectures will have been 
attained. Nothing has so obstructed the progress of 
medical science as ignorance of this important branch 
of knowledge. Nothing will advance that science 
more than the adoption of true methods of research. 
Permit me, then, most earnestly, in parting, to com- 
mend this knowledge and these methods to your daily 
thoughts. 
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6B£EC£. By Chajiles IIaolark^, F.R.S.E. Revised. 
eBEEE CHUBCH, By W, M- tlETHERiwaros, D.D., LL.D. 
GREGOKY of NAZIAHZtnil. Bv Josoj Tulloch, D.D. 
GEEGOEY (Dt. JAMBS). By W. P. Auaoir, M.D. 
GTrnOLA !uid HOUSBA, By Abgustub Petermann, F.R.G.S., 

&c, 
atrK.0OTTOIT, GITNFOWDEE, OUTTA PEBCHA, and HAT- 

HCAZIlfQ^. By Charles Tomt^imson. 
GFNMAKDfO. By P. E. Dove. 
BTTNITEEY. By Colonel Portuick. 
HALL (EOBEET). By Hhsrt Ko&km. 
HABBOirKS. By Thomas Stbvenson, C.E. 
TTA-R-E [C. J.) By W. L. Alexasdkb, D.D. 
HAETEY. By Thomas Latcocs, M.D., Professor of the Prac- 
tice of Physic in the University of £/linl)UTgh. 
HEAT. By T. S. Traill, M.D., Profcasor of Medical Jnria- 

pmdence in the University of Edinburgh. 
HELHIKTHOLOGY. By James Wilson, F.R.S.E. 
EBKf. By T. C. AncHEB, Author of "Popular Economic 

Botany," Ac. 
HEEALDBY. By T. W. Kisq, York Herald, Herald'a College, 
HEYJTE. Bv Sir William Hamilton, Bart. 
HIEE0QLYPHIC8, By R. S. Poole, M.E.S.L., Ac 
HIMALAYA MOrNXAIKS. By JoaEFH D. Hooksb, M.D., 

F.E8. 
HINDVSTA17. Eevised by Edward TnoBirroif, India House. 
EISTOEY. By David MAsaon, M.A., Profasaor of English 

Literature, University College. 
EOIiLAHS. Revised hy the Kev. JAJtra Ingram, M.A. 
EOMXB. By Johit S. Blackie, Professor of Greek in the 

TToiversity of Edinburgh. 
HOHCEOFATHY. By W. T. Gairdnkk, M. D. 
HOOD CTHOlCAa). By Richard Monckton Milsks. 
HOBACE. By TiiEonouK MABTCf. 
EOEBE, HOESEMAKSEIP. and HOTTKD. Eevised by W, 

H. Lako^kt, Fxlilor of "Bell's Life in London." 
HOETICrLTirRE. By Craulbb MAcnrrosH, Author of the 

" Book of the Garden." 
HOWAED (JOHN). By Hepwortw DrxoN. 
EOtlBEHOLD (EOYAl). By Sahxtkl Reooratb. 



In Two Voliiraes Medimn gvo, Price £3, with a Complete 
Index, and upwards of 554 ItlaBtratious, 

A KEW EDITION OF 

IITTO'S CYCLOPAEDIA 



BIBLICAL LITERATURE. 

EDITED Bf 

The Rev. HENRY BURGESS, LLD. 

Compiled by numerous able Scholars and Divines, Bri- 
tish, Continental, and American, whose Initials are 
affixed to their respective CoDtributioDa, 



The following is a. Conspectus of the Work :— 

1. BIBLICAL CRITICISM— Embracing the History of the 

Bible Languages— The Canon of Scripture — Literary History 
and Peculiarities of the Sacred Bookj — Formation and History 
of the Texts of Scriptnre. 

2. BIBLICAL INTERPRETATION— Comprehending the 

Principlea of Translating and Expounding Scripture — Critical 
Estimate of the leading Interpreters and Principal Versions, 
Ancient and Modem. 

8. HISTORY— Proper Names of Persons— Biographical Slcctches 
of the more Prominent Characters — Detailed Accounts of the 
Principal Events recorded in Scripture — Chronology and 
Genealogy of Scripture. 

4, GEOGRAPHY— Name* of Places— Description of Scenery — 
Boundaries and Mutaal Belatiooa of the Conatriei mentioned 
in Scripture, bo far aa necessary to Ulustrate the Sacred TexL 

6. ARCHEOLOGY — Manners and Customs of the Jews, and 
other Nations mentioned in Scripture — their Sacred Institn* 
tiona — their Mnitary AfTairs— their Political Arrangements — 
their Literary and Scientiiic Purauits. 

6. PHYSICAL SCIENCE— Scriptnre Coiinogony and Astro- 
nomy—Zoology—Mineralogy — Botany — Meteorology. 




ATLASES. 



LAST EDITIONS, WITH ALL THE LATEST 
LUSCOVEEEES, 



GKNEKAL ATLAS OF THE WOULD. Last Erfitioa, ccn- 
taiuiiig all tha Latest Discoveries. Maps of the Crimea, the 
Baltic, Arctic R^ons, Australian and African Colonies, on an 
extended itcale ; some of the principal of tlic United Stales of 
America; and an Index of 60,000 Names, Imperial Folio, 
Iwilf-bound, price £2: IBs, 

IT. 

HAND-ATLAS OF MODERN GEOGRAPHY. A Series of 
Thirty-Eight Maps. By William Huche.s, F.R.G.8. ; and 
JoHif BAHTimLOHKW. With a Complete Index of Names. 
Quarto, half-bound, price 21s. 
tn. 
SCHOOL ATLAS OF MODERN GEOGRAPHY. New Edi- 
tion. A Series of Thirty-Seven Maps, for Instruction in Pby- 
Bical, Ancient, and Scripture Geography. With Index, i'to 
or 8ro, clotli, price lOS. 6d. 

"In coinprcbeniiivencwii, accutacT. finialicd execution, Judicious adaptu- 
tioa to eiturational purposea. End motleratcijeai uf price, thia 
AtlM (taniia quitL'^ aI(ine."^ATKlNii;irii. 
"nik l<i witbuut excL'tiliun, ouo of the belt Atlases ure erer saw. 
IVe coBunend tiiii Atlas atrouglj." — Esolish Journal or 
EDVCATioir. 

rv. 
SCHOOL ATLAS FOR BEGINNERS. New Edition. A Se- 
ries of Twenty-Seven Maps of the Principal Countries in the 
World. Oblorg 12mo or IBmo, price Ss. 6d. 
"Descrvei o wide circulation. Tli''- Maps by Mr. Bnnliolamew are 
sdmirably iicmled, Compart'd with other Atlases of the ikoie 
Biie and price wWcli we biive seen, Uiis has deddeiPy the 
advantage.'' — AtubnjcUM. 

V. 

ATLAS OF AUSTRALIA, with all the Goi.n Reqions. A 
Series of Maps from the ]atest and best autliorities ; iwauti- 
fully engraved and coloured, and strongly bound in cloth, 
price h&. 

CoHTiirrs. — 
I. GstrcBA). Map or Acstoalasia, Nev Zealand, Fol^icsia aud 
SummnditiK liiUnds. IL Australia.— Divided into Uistricta. 
HI. Miw South Walicb, Victobxa, and South Acstualia, 
shewiDK thf different Gold Depnsits. IV. New South Wales — 
Diriden into counties, with all the Gold Deposits accurately laid 
down, sod a plan of f^ydney. V. VicToaiA — DiTidcd into Counties, 
with aU the Golfl [>iBtripts accnrately liiid down. And a plan of 
tha Mount AlciMitltr Gold Heeion. VI. Niiw Zkalaud, Vam 
iJiEHSN's Land, and the ecttk'd portion of Westom Australia, 
ramprefaeudin^ &wan Biver and Austmlhid. 



4 



BLACK'S GUIDE BOOKS 



ENGLAND, SCOTLAND, AND IRELAND. 

lUiutm,ted by Maps, Charie, uameroiis Views of tUe ScenEiy, fiiU puirticriilara 
reganliu? Huteli, Iuim, ]taKi or Cbargui, iluiUDce*,. and ererj infonqa- 
tion likelj- to piave Ut«ful or InitiucUre. 

IN POETAB tE VOLUMES, STRONGLY BOUND IN CLOTH. 

" Jl'e hari looked carefully throtigh the rolumes. They an admiriibly 
'got up ;' the lieicTtfiioHs are accurate, and rem'irkably clear and compre- 

keiuie*. We have stidom examintd hookf better ^ eiileil .' ilto- 

ffeiher, tkUieriet of work* it of vnmerute value to TourUts,'* — AJ.T JoHENAL. 

" Then should jind a comer in the porlmaitteeu uf every persan abaut io 
UHdrrtake ajuumey of pleasure or bunnfu either ia SHulam mid Wales, or 
Scatlaiid,"—ioaii Bell, 



ENGLAND, Fourth Edition, Corrected throughout, and great]? 
Enlarsiid, contaiiiinp: I'JA lluiilcs, and Illusirated bj Twenty -seven ela- 
borately con ntnirtnf Maps anil Clmrts, heaides Views o[ tbe iicenBiy; 
tn Aipfuibetiral List iif Miico; Gxliiliiliaiii&, &u;., in LondDii, with too 
Mode of obtaining Adnmiioc ; all the lluU'U and Inne, ItatMof CharKM, 
and a CoraprelitiiBivB Guncral Index. Pricu lUs. 6d, 

SCOTLAND, 'rwnlfth Edition, Greatly Improved, and Illustrated 
bv Oui^ liiiiulri'il atid tliirij--Lx Kiigrukings, cuiisistiiij' uf on Accurate 
I'ravclliiii; Mjip, ii^ngraved Miipg and Clisirts uf tto«<]». Railroads, aad 
interesticf^ Lucalitit-s, f'luiis of the lo«'n» of EiliDliur^h, Ola&row, Perth, 
and Ab«oli-cn, Views i.f Die S(«ii«a7, after Motitsguf^ Suuikv, Caitrmnjle, 
Leitdi, Ttiuniton, J. M. Kiclttidiou janior, 1>lr Tboaius Yliuk Lauder, 
8m.: aiid cutilaitiingfull infannabon regarding the b«."»t lloUiU, Uatei 
of CbargLS, L'meli and Steamer Rnutea, Distances, and otUer matterj 
affeetiug the Coaireaiunce of iho Tourist. Frice Ha. Cd. 

IRELAND, embraciD^ dMcriptions of all the Routes freqnanted 

liv Tuturists, wttli full inlormatiob rcgordiug Hotels, IniM (uid the 
eFiiurpc* linide by eacli), Cotiveyiitices, (iuidea, nod cvvty Topograptucal 
Informalina \ike\j t« prtnc lurfui lUiutrated by n Map uf Ireliuui. 
Chart of tbe Lake* of KUlBmey on a large Kitilc, and Plans of the pria- 
dpid towns, in a neat pocket volume, Doond in cloth limp, prirc St. 

The work it divid«l into four scdiom. each of which may be had 
separately at la. Cd. each, buunu in limp cloth. 

1.— PUBLIN xsn thb WICKLOW I lU.-^THE SKANNON" AwnWEHT. 
MOUMAINS. IV.— BELFAST, GUNT-.SCAUSE- 

IL— KILLAKNEVandihiSOTJTH. i WAY, jlku trb NORTH. 



ENGLISH LAKES, Seventh Edition, Enlarged and Improved. 

InrluJing an ICaiay on Ihe Geoltg)- of (lie KgErict, by John PliiUipa, 
M.A., K.B-S^ T^.G-P., IJEputy Erader in Geology in tlie Uuireraity of 
Oxford; and Memonrnda for Bataniats. With a miniiltily nrf mate Mnp, 
by W, ITuglic-6 ; Cliarls of tlie Lakes, Twelve Ovidittc Views of Mountain 
Grocpaj and Views of the Sr«ncry on WwkI and Steel. Cuntainine, filso, 
an ample Itineniry of all llie Uoutt-g, willi the Distances ancarntely laid 
down, all thf beat' Hotels and inns, and n Complete Index. Priie 5|. 
(A Cheap Ediliun of tlii:9 is pcblielied, price la.) 

WALES — North nnd South, and Monmoutlishire, Sixth Edition. 
Containing n Full Hremption of Every Rcniarkable Place, with Thirty- 
five^ lUuatrations, iaclwlinp? Mops, Clijirts, acd View's nf Scenery j with 
all the BotcU Euid Inna, and a Copiaiu Itinerary. Price Bs. 

DERBYSHIRE, inelading Matlock Bath, Chataworth, Buxton, 
Csatlctoti, Doredale, and every other plaep of intcrett. With a Map of 
the Cuiuity bud Flan of Cliataworth. Price 1b. 

HAMPSniRE AND DORSETSHIRE, including descriptiona 
of the l«k of Wiffht. Wincheatpr, Southampton, Netky .^bbey, Porta- 
mnuth, the Kcw yoreat, Weymouin, Dorchester, Foole, and every Other 
place of interest, witli Map. Price ts. 

DEVONSHIRE AND CORNWALL, Exetbr, Pi.ymoutit and 

DkTONPOBT, T.AUSCEaTON, 'rKtmO, LAJiDS-END, ASD THE SCELLI 

IsL/LMUB. With Map. Price la. 

HIGHI^NDS AND ISLANDS OF SCOTLAND, indaditig 
OaKNEY .\rm ZRTLAND. Descriptive of their Sccnery, statistics, 
Antiquities, find TJatiiral History, t'ontainin^, also, IHrectinn* farrisil- 
in^tlic Lowlnnda of Scotland, with Maps. Vr-wr, Tables of DiitancM, 
Notices of Iniia, ic. kc. By OeorRB and Peter Anderson of InTemess. 
Tliird Editian, carefully Rerised, Enlarged, and KemodeUed. FriM 
10ii.6d. 

THE TR0SACH9, LOCH KATRINE, LOCH LOMOND, and 
Nciglibonrinp Kmites, including the Diatrirta of Aberfoyle, Balgiiliidder, 
Menteith, and Rob Koy'i Coiuitiy, be ke.}. with Uap aiid Ifiuncrouj 
Illiutratioiis. Price Is. 

HIGHLANDS OF PERTHSHIRE, including descriptions of 
Perth and Enirirong — Ounkcld, Blair-.^tholl, Kenmore, Locli Tay, Killin, 
Loelienmhend, Callander nnd the TroBaclii; with Map, Cliut*, and 
cuiueroua Uliistralioos. Price Is. 

HIGHLANDS OF ARGTLESHIRE AND BUTE. Containing 

■ description of Glaajiow, Garcloch, Loch Lonif, Loch Goil, Bute ano 
Arran, iind iiU the principal places of inltTtst and resort on the West 
roost of ^lutkod, Ihc riuioui Stcanui and Coftch Kootet, be; with 
Map. Price la. 

6TAFFA, lONA, GLENCOE, AND CALEDONIAN CANAL, 
InclndloK n description of Oban and ita vicinity j witli Uup of MaQ, and 

■ TiiBW of Kngal's Care. Price li. 



• 




ISLAND OF SKTE, and West of Eoss-ahiw; with ft Map of 
Skye. Price Is. 

ABERDEEaf, BALMORAL, AND BRAEIL^R, including; Ex- 
rUTBionti uuoD^ the CairDj^na Moontams : witti Map and lUmtrattcnu. 
Price la. 

EDINBURGH, with a Dfscjription of the En vinoira, including 

Melrflse, AlilioUfonl, nnlnLtufi, Pt- Anilrewa, Linlitlgow, Locblevea, 
fee New Edition, HiuitrntMl with a Plan ti( thr Citv. ft Mrtp i>f the 
Cniintry Ten Miles roiwtl. aiiil numercius Vitwn of the Public; Uuililuiga 
aiid Scenery. Price 3s. foi., or without lUtutratioujij 1«. 

GLASGOW and the West Coast. Including tbe Falls of the 
Cltde, Bdte, Aeh-hw. Statfa. Iona, and tli« I,Asn op Boirs; with 
a Plan of Glasgow and otlirr Cliart§, niimenra* Views uf the Public 
Bntldingt and ueigUotaria^ Sc«ntry. Price 3s. 6d., or witliaut LUtutn- 
tions, la. 

MOFT'AT AKD YlCINITi', St. Mart's Locn, the Grky 
Maiix's Tail, IvOfin Skesi. &c,, and Hints to Aiipkni in tlif Rirers, 
StrE4miB, and Locha in the Neighbour hood ; with Map and lUuatrallouB. 
Prioa iB, 



. 



BUCK'S ROAD AND RAILWAY TRAVELLIK6 MAPS. 

CftreFully ronstrtjctt'd frDm the Miips of the Ordnanre Siin'ey nnil other 
Autboritifs, and rontninin^ all tli« Kuads, RailniBLhs, Villagra, Country 
Scots. Fishing Strcitnn, Rivers, Ijikcs, and Monntains, and every Topo- 
graphical infoTinntinn required hy the Tourist on plEaaure or hiisiaraa. 
lijiedwith, or pnoted on, patent dutli, and ueutly hound iu portable cases. 

ENGLAND AND WALES. 32 Inches by 22f 4b. 6d. Do. 
SmitUer. Si£«19IiicUt.'abTl5,2«.i!d. Or uncolaurcdandimiuoiuitcd, Is. 

ENGLISH LAKE DISTRICT. IS Inches by 14. 28. (id. Do. 
Bo. Do. Uneoloured and unniaimted. Price 8d. 

WALES (North and South). 14 Inches by llj. Is. fid. each. 

SCOTLAND. 32 Indies by 22i. Price 4s. Gd. Do. Smaller, 
Sise 19 luchei bjr 16, 3a. M. Or unmlQiu'ed and unmonDted, la. 

IRELAND, Size, 20 Inches by 14J. Price Sa. 6rl. 

TOURISr.S AND SPORTSMAN'S COMPANION TO THE 
rOUNTlES ( »F SCOTIvANl). A Serira of ntirtv-sji JJana, shewing all 
thi- RoBdi, RnilwRys. VDlagi's Couatrv Scota, UiTcr* and Lakes, Flacri 
of H islorical and jjegeiiiinrv Note ; Memoranda of Battki, Heights of 
Uountoius, he. iu:. Ina parEablo voltunc, atran(!;ly bound. I^ce lOs. Od. 

MEMENTO OF THE TROSACHS. LOCH KATRINE, AND 
IjOCTI I/OMONB. a Sencs of Turenty-seiren Engravinga, by Bikkkt 
fosTEft. Sqwau ISnu), Price Is., and in Clotb, It. H. 





WORKS FDBLISHBIl BT A. ASJ} C. BLACK. 



RELIGIOUS WORKS. 



TUE GOSPEL rS" EZEKIEL : TUBStrated In a Series of Dia- 
cour»ea. By Thomas Guthbik, D.D., Author of "Pleaa for 
Ragged Schools," &c Crown 8vo, price 78. 6d. Twelfth 
Tbousaad. 

" He dijii )iu bmeb in the limplnt mlciars, nnd ns vHh a flnn bund, 
bold Hud ttronic. he W* hit taarat, fi^rei> surt into life (here ihut 
(rr«ry eya nt onc« rcru^risvs ; unij iii ntttMtiiei wtiuae meaning 
need* no interpreter to ilesrrihe. Their nutlior liag lnukcJ i>ii tlis 
materlnl world with the eye of a poet, nn humnii life with tlie eye 
of a philanlhropist, the two great open rimiilHina whence hii 
imagery u a jiulitit ornuir ia dranii. A. vuhitne tlmt will earn 
atleiilion fnr in sacred Ihenies, wherever taate for ijU-turial wnl- 
iiig exists, whirh our current lileritturc has crtatetl; riiiJ wUicU 
ia (leatined, »c believe, byrcnaon of its more enduring morit», to 
pasB into the haiuia of uur children's children, as one of the 
maimnit of piety by which, in future Kcncrntiuna, the fmtlr of 
our 8cntliah peupic will ho brigliteaed und rcfrestied." — Noktu 
fiaJTita Kxvicw. 

" To our friendt mnth of tJte Sentdth Bordn-, tcht do ml inoiB Dr. 
Outhrie, tm say, prneure tMt rolume, and read it, and yu« will 
fff\ Ihnt yew harf made the ari/uaintanrt v/ii mmi whom it were 
viirtli icltile to go Miae dittauee to ten." — B»rri3n QuaarrjiLT 
HrviKW. 

n. 
BEKRIDGE'3 CHRISTIAN WOULD UNMASKED. New- 
Edition. Edited, and with a Life of the Author. By TuoHAii 
Gii'TiiatE, D.D. Foolscap Syo, price '2s. 6d, 

"The Cliriiiian Woriil Unmaiked has been long^ konwii and hi^Iily 
esteemed. Il* rury »ty1«, bold imafcerv, profound unBlysisaf the 
huniiii lionrtunrciicwedhj tlie grace of Gud, and fiiitliful appliia- 
tion of (he truth to tho conscience, tiialie it one of the best books 
efcT written, niid oat of the most proliuhle nny one can rend. 
Tiis present cditiiiU il enrirhi^ by 'A life of tlie Autltnr,' from 
the iKn of one who claimi kiudrcd gemua aud eloquence wtth 
John Berridge." — Witmjess. 

IR. 
THE HISTORY OF PALESTIfTE; From the Pistriarchal Ag« 
to th« pr«ent time. By .I-'iis Kirro, D.D., Author of 
Popular Dictionarv of the Bible, Ac. Profit^fly lllnatrated. 
Crown 8vO| cloth plain, 6s. ; or cloth, gilt edges, Cs. Gd. 

" Beyond all dispute it is the be-st historical ronipcndiam of tha Holy 
Lauil, from the days of Abraham to tliDse o[ tbu late Fasha uf 
Ejtypt, MehetUL-l Au." — ObsXsves. 

" Not oiily a complete description of the Holy Land, but a coodenscd 
History of Ui« lernith. People."— Joan Bull. 



Religious Works — Continued, 

IV. 

TBKATISE ON BIBLICAL CRITICISM. Exhibiting a 
Systematic View of that Science. Br Samukl Davidsos, 
D.D., Author of " Ecclcsia-stical Polity," &c New Edition. 
In One Volume 8vo, price 18s. 

*' The present work bears mnrlts of the same industry oiid learnfnj? 

wliich have du(.|ii)^uiBbc(l the uathar's otbici productiuDS." — Bill. 

Sacsa. 
"We liiive Bc liesication in proribuncing this- 'work to be the most 

imprirtauL contrilmttcni ev«r iimdR in this country to the Hieuce «f 

Biblical Crilicisjii." — Ct.s»iCAi. Jouilkal. 



A POPULAR DICTIONARY OF THE BIBLE. By Joux 
KiTTo, D.D., Author of the " Cyclopjcdia of Biblical Litera- 
ture," &c. In One Volume 8vo, illustrated by 336 Engrav- 
ings on Wood, price 10a. Gd. 

This work a stuiliously nccommodsted to the viats of the nrrent Iwd; 
of tho relit^fius public. To farenls, to Sunday School Teachers, 
toML9Si<iniiries,atid t<i all engrBicei), eilh«r statedly or ocr^slotinlU', 
ill the iiiipurtaiit huBluesa <ir BIIiUchI ctlucation, tlie roluniG is 
conftdeiill; rccoritinciidtd tu the most vulvwblo compendium of 
Bible knowledge for the people which has ever appeared Id this 
couulry. 



DR. WARDLAWS LIFE AND CORRESPONDENCK By 

W. L. Alexander, D.D. Second Edition. In One Volume, 

demy 8vo, Price 12s. 

"Wb rccOQiniend this wnrk in the ninat earnest nnd unc|uiililifd man. 
mer, persuaded as we are that it n ill take its pcrmnntntrHnk luuDn); 
the compaiatively few of tliase hiopraphiral work* whirh wr iiot 
oulv read again siid attain, and pltu-c ou the slielT of faTouriW 
Butnors, but nlsu bequeath tind recoiiuiiend to children." — EvAS- 

Q£LICAL MAQiiiMNK. 

"The book smltlneutljr rcroraracnda itst'ir. It is worth j of the trood 
imd great name which it i mbiilnis, and Iralh from that imnic auJ its 
owa masterly cxeL-ution, will Bpeitlily atljiin tt wide circulation, be 
read with ciger intireat, and then' laid up lu store. t<iireci»ivc 
gcns'tatiuns of Clmstians will presfrvB it with tlifir choicest trea- 
sures and legacies froai th<s present." — Kclbctio Heview. 



RALPH WARDL.\irS SYSTEMATIC THEOLOGY. Edited 
by the Rev. J. R. Gampbei.t., M.A. In 8vo, Price 128^ Vol. 
L (To be coinpLelod in 3 Vola}. 




Sm Waiteb Scott's WEiriHGa and Lifb — CorUimud. 
POETICAL WORKS. Six Editions aa fol- 
lows : — ' 

I, In. ono snaall volume. "VVitli Hustrations on Wood 
and SteoL Gilt edges, 5b. ; or on larger paper, with 
additional Engravings, 6s. 

IT. POCKET EDITION FOE TOURISTS. Lat op 
nra: Last Minstiusl — Mabmion — Lady op the 
Lake — Rokebv — and Loed op tub Isles, la. 6J. 
eacl; ; or bound in morocco, 28, 6d. 

m. In one large vol. royal 8vo, dontle cola. 10b. ; or large 
paper, with 26 Engravings from Turner, 18a. ; full 
moroccOj elegant, 32 s, 

IT. In Six smal! voIb, 12 Engravings after Turner, 24s. 

v. In Twelve small voU, 2-4 IllustrationB by Tamer, 
JEl : 16». 

VI. ILLUSTRATED EDITIONS of Tra Lady of the 
Lake, Lay of tue Lasst Miksthei., Mabmion, and 
The Lord o? rire Isces. Esquieitojy illustrated by 
BiKKET Foster and John Gjijieiit. Extra cloth, gilt 
edges, ISs. ; Morocco, elegant or antique, 258. 

PROSE WORKS. Two sets as follows :— 

I. In 29 vols. 66 Engravings from Turner, &c., £4 : 48. 

n. In 3 vols, royal 8vo, uniform witli the People's 
Edition, £1 : Gs. 
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Sib WaijThk Scott's 'WKiTiNoa and Lirs — Continued, 




TALES OF A GRANDFATHER. (History 


^ 




of Scotland). 






I. In 3 small vole,, Dluatrated, cloth, 12s, ; extra, gilt 


.. 




edges, 158. 


m 




11- In one large vol. royal 8to, double cols., 6s. ; or large 


1 




paper, with 11 EngraTixigfi afLer Turner, XOa. 6il. 


^ 




rn. School Edition. 2 smaU Tola. lOs. 






rV, HISTORY OF FHANCE. One Binall Tolume, 4s. ; 






gilt edges, 5s. 
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LIFE OF NAPOLEON BONAPARTE, 
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I. In 5 small vols, with Maps, Portraits, and 9 


■ 




Engravings after Turner, 20s. 11. In one large 
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vol. royal 8to, double cols., lOa. ; or large paper, 
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with 23 Engravings after Tomer and othera, 18a. 






LIFE OF SIR WALTER SCOTT. By J. 
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G. LocKHAHT, Esq. I. In one small yo]. 12 En- 
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grarings, Vs. 6J. ; extra giit edges, Ss. 6d. II. la 
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one large vol. royal 8vo, double cols., lOs. ; or witli 






11 Engravings from Turner and others, Ifis, HI. 






In Ten smaE vols. 20 Engravings, 308. 






BEAUTIES OF SIR WALTER SCOTT— 
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A Selecu'on from his Writings, 5b.; extra, gilt 
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edges, 6s. 
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READINGS FOR THE YOUNG, from tlie 


I 




Works of Sir Walter Scott. Numerous Illuatra- 


■ 




tions, 7b. ; or in 3 separate vols., 2b. 6d. each. 
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WORKS ON GARDENING AND BOTANY. 



THE COTTAGE GAKDEN. By Kobert ADAHiaoir. 12mo, 
price 2s. Second Edition. 

U. 
NEILL'S FRUIT, FLOWER, AND KITCHEN GARDEN, 
Fifth Edition, iitiiiroved, with Additions, price 5s. 
" In Horticultural Literalure, no 6ook has icqtiiicd » hisher rcpntitinn 
than tho late Dr. Neill'* conctic and popular tren,ti»e on Fnicticral 
GartlEuin^. It Is caploualy jUnstmteil ; nnd no f!:ur(]eiier, be he 
amateur or prorcstiorial, grml or small, wheilier ha gromi piueior 
Dnij potatoes, tboolit be witbout it" — MoAMino Vvst. 

III. 
THE AMATEDR GARDENER'S TEAR-BOOK : A Gultle for 
thow who cultivate their own Garden«j in the Principles and 
Practice of Horticulture. Hy the Rev. Hksbt Bt)RQK.ss, 
LL.D. and Ph. D., Ac. Slc. Fcap. 8vo, price fis., with 
illustrated Frontispiece and Title, 
"TJiis Is, beyontl compare, the best work of Its cIbm tliat hu como 

liMiler our nuticc. Tl is really popular." — CutTin. 
" Costiiina a jjrent deal of valuahle informjitkin in iHViiig- aul ^^nleiiB. 
and keppmga imtable Buccessionof Qowertiig piaiituand aJirubs." 
— Atiju, 

IV. 

0TJTLINP:S of botany :■ Beinff an Introduction to the Study 
of tho Strueture, Functions, Classification, and Distribution 
of Plant.'!, With a Glossary' aiiiJ Cofiious Index. By John 
IIlttkn Balfouh, M.D., F.K.S.L. and E., F.L.S., Prcfessor 
of Botany in tlie Uiiivcr.'iitv of F.dinburgb. Fcap. 8vo, 7s. 
6d., illustrated by 635 Wotxl Eugnivingfi. 

V. 
CLASS-BOOK OF BOTANY : Being an Introduction to the 
Study of the Vegetable Kingdoin. By J. H. Balfouh, M. D., 
F.R.S.L. and E., Hen'"* Keeper of the Royal Botanii: Gnrden, 
Professor of Medicine and Botany in the Uniwrsity of Editi- 
bnrfih. In one largs Volume 8vo, with 1300 llluslTBtioiia, 
price 3l8. 6d. 

The aanrifl may also he had in Two Parts. 

Paht I.— STRUCTURAL & MORPHOLOGICAL BOTANY, 
8vD, 10a. 6d, 

Paht II.— COMPRISING THE ELEMENTS OF VEGE- 
TABLE PHYSIOLOGY, CLASSIFICATION, BOTANI- 
CAL GEOGRAPHY, AND FOSSIL BOTANY, M'lTH 
A GLOSSARY OF TERMS. 8vo, 2 la. 



MEDICAL MD SURGICAL WORKS. 



By JAMBa MiLLEK, F.R.S.E., 
Professor of Surgery in tho University of Edinburgh, &c. &c. 
THE PRINCIPLES OF SURGERr. Third Edition, illus- 
trated by 2^0 EDgTarings. &vo. IGs. 

n. 

By the same Antliar, 
THE PRACTICE OF SURGERY, Third Edition, iUnstratcd 
by 227 Engravings. Svo. 16s. 

nr. 

By Sir GEOBae: Bali.inoat.1., 
Late Profeasor of Military Surgery in the Univemity of EdintiUTghj 
OUTLINES OF MILITARY SUKGEKY. Fifth Edition, illus- 
trated. Svo. 143, 

IV. 

By William Gbbgort, 
ProfesBor of Chemistry in the University of Edinburgh, 
ELEMENTARY TREATISE ON CHEMISTRY, Illustrated. 
Fcap. Svo. bs. 

V. 
By RoBKUT Chbistison, M.D., 
Professor of Materia Mediea in the University of Edinburgh, 
A TREATISE ON POISONS. In relation to Medical Juris- 
prudence, Physiology, and the Practice of Physic Fourth 
Edition, enlarged and improved. Svo. lOa. 

VI. 

By John Hutton Balfoub, tLB., 
Prof689orof Medicine and Botany in the University of Edinburgh, 
CLASS-BOOK OF BOTANY. Being an Introduction to the 
Study of the Vegetable KJngdom. 8vo. 31s. 6d. 



By TnoMAs Laycock, M.D., 
Profeasor of the Practice of Mi-dicine in tlie UnivetBity of 
Edinburgh, &c., 
LECTURES ON THE PRINCIPLES AND METHODS OP 
MEDICAL OBSERVATION AND RESEARCH; tor the 
use of Advanced Students and Junior Practitioners. Crown 
Svo, price 6s. 



MsDioAL AMD SuBOioAL WoKS&^Continued. ^ 

Tin. 

By Al-E3tASDKK Macaitlat, M.D., 

A DICTIONAitY OF MEDICINE, dcaignad for Popular Use. 
Containing on Account of Di^eaaes lind their Treatment, in- 
cluding those more frequent in WarmClimateg, witli directiuns 
for adininiBtering tlic various fiubstancea used as Medicines, 
the Ref^ulatioB of Reji^imen sad Diet, and the tnonagement 
of the Diseases of Women and Children. Thirteenth jfdition. 
8vo. 13a. 

IX. 

By James 1. Sucpao.v, M.D., F.R.S.E., 

Profiessor of Medicine and Midwifery in the Untversity of 

Edinburgh, 

OBSTETRIC MEMOIRS AND CUNTEIBUTIONS, irtcludiag 
thosfc on Anfcsthesio. Edited bv W. O. Priesti-ey, U.D,, and 
II. 11. Storee, M.D. 2 vols. hvo. 368. 



By the same Author, 

PHYSICIANS AND PHYSIC. Three Addresses ! I. On the 
Duties of Youno PuTBiciAifS. IL On the Pao.spKCTS or 

YODKO PHTfllCIANS. IIL On THK MoDEKN AoVANCEillSNT 

OF Physio. Crown 8vo. 3s. 6d. 



By T, S. Traill, M.D., 
Professor of Medical J urisprudence in the Uni VBraity of Edinburgh, 

MEDICAL J ORIS PRUDENCE. Being Outlines of a Course 
of Lectoies. l'2mo. Ss. 

XII. 

By Charles Wilson, M.D., 

THE PATHOLOGY OF DRUNKENNESS. A Tiew of the 
Operntion of Ardoirt Spirits in the Production of Ditwase, 
fouudtid oa Original Observation and Research. Ptap, tJvo. 9a, 



ADDRESSES TO MEDICAL STUDENTS : Delivered at the 
instanot! of the Edinburgh Mtdicul Missionary Society, 18M-6. 
By W. P. Alison, M.l>,, Emeritus Profes-sor of the Practice 
of Physic in tlie University uf Eduiburgh; Okoruk Wilson, 
M.D.,' Professor of Techiiology in the University of Kdin- 
bureb ; Andhhw Wood, M. U., President of the Royal College 
of Surgeons of Edinburgh; BiiNJAMi.t Bkli, l.K.C.S.E. ; 
and John Cubosritiujj, M.D. Foap. Svo. 3s. (kL 



SCHOOL BOOKS. 



CARSON— EXEKCISES IN ATTIC GREEK, for the Use of 
Schools Bnii CoUeKea. By A. H, CAKHtur, LL.D., F.R.S.E., 
&c., and late UecUir of the High School of Edinburgh. 12ini), 
49. bound. 

CARSON — PHyEDR I FARUr.yK, AUGUSTI LIBEKTI, 
FABULAEUM JiSOPlAElFM, quaa oculia puerorum ftub- 
jici fas est, libras quinque, ciuii indice yerboruni, phrasiumquu 
dinSciliurum Anglice redditorum. Edidit. A. R. Carson, 
LL.D., late Rector of the High School, Edinborgh. Editio 
Sexta. ISmo, 2^. liouiid. 

KELLAND— ELEMENTS OF ALGEBKA. By P. Kellamd. 
A.M., F.R.SS.L.& E., &c. late Fellow of the Qhpeh's Col- 
le^e, Cambridge., Profcaaor of Mathematics in the Uoiversily 
of Edinburgh. 8vo, 93. cloth. 

KirrO — HISTORY OF PALESTINE FOR SCHOOLS. 
From the Patriarchal Age to the present time ; with Intro- 
ductory Chapters on the Geojfraphy and Natural History of 
the Country, and on the Customs and Inatitutiona of (.he 
Hebrews. By John Kitto, D.D , F.S.A, Editor of the 
"Pictorial Bible," Ac. With questions for oxaraiuation, by 
ALEacANDER RKin, Lfj.D., Rector of the Edinburgh Institu- 
tion. 12mo, 3s. Cd., or with Map of Palestine, 4s. bound. 

PILLAN8— FIRST STEPS IN THE PHYSICAL AND CLAS- 
SICAL GEOGRAPHY" OF THE ANCIENT WORLD. 
By -lAMiis PiLLAHS, Professor of Humanity in the Uni- 
versity of Edinburgh. Second Edition, With Maps. 12mo. 
Price la. Gd. cloth. 

POBTEOUa— A SUMMARY OF THE PRENCIPAL EVI- 
DENCES FOR THE TRUTH AND DIVINE ORIGIN 
OF TEE CHRISTIAN REVELATION. By the late 
BisiLBY PoRTF;nus, D.D. New Edition by Dr, Doyd, late 
of the High Schaolj Edinburgh. 18mo, Is. bound. 



W0RK8 PUELIBHEIV BT A. AND C. BLACK. 



SCHMITK— ELEMENTAKY GKAMMAR OF THE GREEK 
LANGUAGE. By Dr. L. Schmitz, P.R.S.E., Rector of 
the High School, &c ikc, 12 mo, 3a. 6d. cloth. 

SCHMITZ -HANDBOOK OF ANCIENT HISTORY, from 
the earlieat times to the overthrow of the Western Empire, 
(ccfTiprisinff tite Hitlort/ of ChinOy hidia, Baclria, Media, 
Persia, Astyria, Baht/lmtiOy Lydia, Phaenicia, ^9UP^> Car- 
tAngt, Greece, Rome, ^c. By Dr. Leonhabd Sohmitz, 
F.R.S.E.f Rector of the High School of Etlinburgb. 7s. Gd., 
or in two pans at 43. each. 

SCRY^MGEOUR— A CLASS BOOK OF ENGLISH POETRY. 
Comprlsiog Extracts from the most diatinguished Poets of 
this Country, from Chauoer to the Present Time, with Bio- 
graphical Notice*, Explanatory Notes, and an introductory 
Easay on the Orif^in and Progress of the Etiglisb Language. 
By Daniel Scrtmueouk, of Circus Place St-hooi, Edin- 
burgh. I3nio, 4a. 6 J. bmuiil^ or m Two Porta, price 28. 6d. 
cach.^Part 1. containing the Poeta from Chaucer to Otwray; 
Part II. from Prior to Tennyaoa. 

VEITCH — GREEK VERBS, IRREGULAR AND DEFEC- 
TIVE; their Forms, Meaning, and Quantity; embracing all 
the tenses used by the Greek writers, with refertnces to the 
passages in which they aru found. By K«t. W. Vettoh, 
12mo, 6s. clolh. 

TYTLER— HISTORY OF SCOTLAND. By Patrick Fraseb 
Tm,BK, Esq. Enlarged and Continued to the Present Time, 
by the Rev, .fames Taylor, D.D., and adapted to ibe Pur- 
poses of Tuition by Albxanber Rmu, A.M., LL.D., Rector 
of the Edinbitrgh Institution. 12mo, 3a. 6d. bound. 

GENERAL MODERN HISTORY. By Alexandeu Fkaseh 
Tttlkr, L*jrd Woodhogselee, lotc Profes.<iir of Universal 
History in the Univer.'dty of Edinburgh, with a Chroiiohtgical 
Table, thoroughly revised and brought down ta the end of 
the Russian War (1856). 12ino, Ss. bound. 

GENERAL ANCIENT HISTORY. By A-lkxander Frasre 
Tytijir, Lord Woodliomelee. With a Obrouologtcai Table 
and Mop, 13 mo, Ss. Uiund. 




MISCELLANEOUS WORKS. 



MEMORIALS OF HIS TIME. By Hesrt Cockhdhn, late one 
of the S&uatora of the College of Justice. 8ro, price 145. 
"The taak of tht half-year, both i» matter and ttylt." — iLLVa- 

" W« hate letn of late no more vteful wart for fxirtg our Intdmarkt 
in one direction, thneing lehai jrietances it teas veakneti tn retain, 
and wltat remedial meaaura it tnaa verse folly to resiet,"^Tiiu.s. 

" Siinburgh hat lenl ont few ioola to full of entertabmuHt, or to 
high ill value ai these Uemoriali." — AruitHMVX. 

LIFE OF LORD JEFFREY, late one of tho Jadpes of the Court 
of Session. By Henky Cockh trKjf, late one of the Senator 
of th.e College of Justice. Secood Edition. 2 vols, 8vo, 25s. 

THE POOR LAW MANUAL FOR SCOTLAND. By AiKS- 
AKDEK M'Nt^EL CairDj Esq. Sixth Edition. Ts. 6d, 

CLOCK AND WATCH WORK, from the Eighth Edition of 
the Eneyclopajiiia Britannica. With an Appendix on tho 
Diploldoscopo, and all the latest improvemeiita. With 
Numerous lUustratioua. Fcp. 2s. 

SHIPBUILDING. ATreatise [from tho Encyclopedia Britonnica) 
on the Theory and Fractiec of Naval Architecture. By 
AnoosTiNE F- B. Ckeuze. 4to, 12s. 

THE BREEDING AND ECONOSIT OF LIVE STOCK. 
The result of Forty Years' Practical Experience in the 
Munagcmeut and Disposal of Cattle, Horses, Sheep, and 
Figs. By Jambs Dickson. ISmo, 3s. Sd. 

THE GENESIS OF THE EARTH AND OF MAN r A'Critical 
Examinfttion of Paaaagcs in the Hehrew and Greek Scrip- 
tures ; cliiefly with a View to the Solution of the Question— 
Whether tha Varieties of the Human Species be of more than 
One Origin. Edited by Reginald Stcakx" Poolk, 
M.K.S.L., Sic Crown 8vo, 5s. 



MisoKi^LA^EOus WoHKS — Cotitiniied, 
NORWAY AND ITS GLACIERS, visited in 1851. Followed 
by Jouraals of Excuraiona in thfl High Alps of Dauphin^, 
Beme, and Savoy. By James I>. Foiibiw, D.C.L., F.R.S , 
Sec. B.S., Edin., Corre.spondiag Member of the IngtJtate of 
France, and Professor of Natural Philosophy in the University 
of Edinburgh. With Two Maps, Ten Lithographic Views 
printed in colours by Day and Son, and Twenty-two Wood. 
Eng^a^•ing8. Koyal 8vo, 2ta. 

" 7Au u one of Uote hockt vshich ki nttd not bluth to preimt ta 
foreign PHlosofhera and men of leanuiig ai a tptcimen of the 
iiteraturt of tcience in England.'" — ExAMlxxx. 

By the same Author. 

THE TOUR OF MONT BLANC AND OF MONTE ROSA. 
Being a Perftonal Narrative, abridged from the Author's 
" Travels in the Alpa of Savoy," &a. Illustrated, 12nio, fia. 
"^M admirable edition, and Ike Map of the iter dt Glace matt 
correct and valualile." — A1.BIBT Smith. 

TURKEY, ANCIENT AND MODERN. Being an nistorical 
Survey of the Ottoman Empire, from its establishment in 
Europe to the Present Day. By Houkkt W. Fka^kk, M.A. 
Crown 8vo, Ts. 6d. 

MUSICAL COMPOSITION : Its Theory and Practice. With 
jiuineroos Engravinga and copious Musical Illustrations inter- 
spersed with the text. 4to, Os. 

" A masterly and comprehensive Euay." — Ljaxn smt, 

TREATISES ON SUBJECTS CONNECTED WITH ECONO- 
MICAL POLICY, with Biographical Skelchea of Quesnay, 
Smith, and Ricardo, By J. B. M'Cdluwu, Esq. 8vo, I'la. 

MANUAL OF MINERALOGY; Or, THE NATURAL HIS- 
TORY OF THE MINERAL KINGDOM. Containinf? a 
General Introduction to the Science, and descriptions of the 
several Species, including the more Recent Discoveries and 
Chemical Analysis. By James Nicol, F.G.S., Professor of 
Natural History ia^ Maiisclml College, Aberdeen. CrowD 
8vo, cloth, price 8s. 



MiscEixAuitoua Works — Contitmtd. 

THE GENTLE SHEPHERD. By Allas Ramsay. Nfw 
Edition, -with numeroiia ninstmtiona after David AUiin. 
ISmo, 2s. 6(L 

A TREATISE ON THE STEAM-ENGINE. By Jokw Scott 
Russell, MJL., F,B.S.E. Illustrated. Post 8vo. 5«. 

By the same Author, 
STEAM AND STEAJf NAVKUTION- A TreatiM on Nafnre, 
PropertieSj, and Applications of Steam fttid oa Steam Naviga- 
tion, niustrated. Post 8vo, 9a. 

RUSSIAN LIFE IN THE INTERIOR; or, THE EXPERT- 
ENCES OF A SPORTSMAN. By Ivan Tourghemef of 
Moscow. Edited by J, D. Meiklkjohn. .Foolscap, Ga. 

" AbouBdinf; in pleasant varirtles ami slteteJios from life." — Ateeh aitiM. 

THE POETRY AND POETS OF BRITAIN. From Chancer 
to Tetinysoc, with Biographicnl Sketches, and a, rapid View 
of the Cbaracteristic Attributes of each. Preceded by an 
Introductory Essay on the Origin and Progress of English 
Poetical Literature. By Danikl ScarMOKOUK. Post 8vo, 
6fl. cloth -f 6^. Gd. cloth, ^1t edges. 

THE WEALTH OF NATIONS. An Inqniiy into thfl Natora 
and Caoaes of the Wealth of Nations. By Adah Smith, 
LL.D. Kditcd, and with Life of the Author, by J. R. 
M'CuLL<icH, Esq. Fouith Edition, conected throogbout, 
and greatly enlarged. 8vo, IRa. 

THE BISTORT OF SCOTLAND. By PATRtctt Fraskr 
TTTJ.KK, Esq. Third Edition. 7 vols. 8vo, iE2 : 12 : 6. 

THE ROD AND THE GUN. By JAstES WitjJON, Esq., F.R.S.E. 
Being Two Treatises on Angling and Shooting. The latter 
by the Author of " 'i'he Oakleigh Sliootiog Code." Second 
Edition, with numctoua EngniTinga oo Wood and Steel. 
Poat 8vo, l(h3. Gd. 
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